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A preliminary report has been made of an- 

drogen, 17-ketosteroid, and corticosteroid 
excretion in men and women of various age 
groups (24, 25). In this paper the final data 
of a survey which includes 297 male subjects 
and 320 female subjects are presented. In 
addition to the types of steroids mentioned 
above, we have conducted urinary assays for 
non-ketonic neutral steroid and for estrogens 
separated into estradiol, estrone, and estriol 
fractions. 


MATERIAL AND METHODS 


The 617 subjects of this study were volun- 
teers recruited from the iocal community. They 
were healthy persons free from overt or ascer- 
tainable disease. No particular attempt was 
made to have the sample representative of 
the community as a whole, but men and women 
of all walks of life are in fact included. Urine 
collections from the premenopausal female sub- 
jects were generally taken at the 16th to 20th 
day of the menstrual cycle and in no instance 
were collections taken during the menstrual 
period itself. 

The schedule of urine collections required of 
each subject complete collection of all void- 
ings for 3 successive days. Three daily speci- 
mens were obtained for each 24-hour period: 
(a) a “waking” specimen covering the period 
from waking to 3 to 4 hours later, (b) a “day” 
specimen extending from the end of the waking 
| period to the time of going to sleep, and (c) 

a “sleep” specimen including all voidings from 


coro 
Submitted for publication December 9, 1953. 

_This investigation has been aided by grants from the 
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THE EXCRETION OF URINARY STEROIDS BY MEN AND WOMEN OF VARIOUS AGES 
GREGORY PINCUS, D.Sc., LOUISE P. ROMANOFF, B.A., AND JAMES CARLO 


(From the Worcester Foundation for Experimental Biology, Shrewsbury, Massachusetts) 


the time of going to sleep to the time of 
waking. Within 24 hours of the final collec- 
tion, steroid extraction was instituted. Toluol 
was present as a preservative in each specimen 
bottle. 

The method of analyzing these urines was 
as follows: (a) an aliquot of each of the 9 
diurnal specimens was hydrolyzed and ex- 
tracted by methods previously described (18) ; 
(b) the neutral ketonic fractions were in every 
instance analyzed for 17-ketosteroid by the 
Zimmermann reaction and in practically every 
instance by the SbCl, reaction chiefly specific 
for saturated 17-ketosteroids as described by 
Pincus (17); (c) an analysis for SbCl; chrom- 
ogenic steroid by the application of the Pincus 
reaction to the pooled 3-day non-ketonic frac- 
tions was undertaken with most, but not all, 
of the available samples; (d) the phenolic ex- 
tracts of most of the hydrolyzed specimens 
were combined (representing approximately 
the 3-day collection total), separated into estra- 
diol, estrone, and estriol fractions, and assayed 
by a modified Allen-Doisy procedure’ (23) ; 
(e) aliquots of the pooled neutral ketonic ex- 
tracts of a number of collections were assayed 
for androgenic activity using the method of 
inunction of the day-old chick comb against 
an androsterone standard' (18) ; (f) an aliquot 
of each of a single day’s diurnal collection was 
analyzed for neutral reducing lipid by methods 
previously described (27). 

The actual numbers of determinations of 
each of the steroid types are presented in the 
tables for each age group. Where less than 


1 With the numbers of animals usually used a standard 
error of estimate of 30% was obtained in these assays. 
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the total population in each group is repre- 
sented, no particular selection is involved. It 
was unfortunately not possible to conduct every 
type of determination for each individual rep- 
resented ; certain technical considerations (¢.g., 
the necessity for fresh urines for corticosteroid 
extraction ; inadequate amounts of ketonic resi- 
dues for accurate androgen assay in certain 
cases) as well as occasional losses in manipula- 
tion were largely responsible for the omissions. 
The data of the Zimmermann assays for each 
individual have been averaged to individual 
means before including them in the group 
means. 
RESULTS 


In tables 1 and 2 are presented the mean 
steroid output values and their standard errors 
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demonstrating the Pincus reaction measurements (17- 
KS-Sb) of 17-ketosteroids. 


in the various age groups for men and women, 
respectively. Inspection of these tables at “nce 
suggests that certain types of substances meas- 
ured (¢.g., the 17-ketosteroids) decrease mark- 
edly in the older age groups whereas others 
(e.g., estrogens in the male subjects) are not 
notably different in persons of different ages. 
In order to assess the degree of change which 
may be reflective of increasing age, we have 
plotted the mean values for each age group, | 
expressed them as a function of the medial 
age, and calculated the constants of the eque 
tions which express the regression of output 
value on median age. Linear regressions fot 
most of the measurements were obtained when 
the logarithms of the output values were plottei 
against median age. The various types 0 
steroids are considered separately below: 
17-Ketosteroids: In figure 1 the output: age 
relationship for urinary 17-ketosteroids # 
measured by the Zimmermann reaction is ptt f 
sented. The decline in output with increasing j 
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age is obvious in the data for both men and 
women and occurs regardless of the time of 
the urine collection. The rate of change with 
age is, however, clearly less in the sleep (p.m.) 
specimens than in the waking (a.m.) specimens. 
For each comparable age group the women, 
on the average, excrete significantly less than 
the men as indicated by the vertical separations 
of the regression lines. 

In figure 2 a similar graphic representation 
is made of the 17-ketosteroids as measured by 
the Pincus reaction. Again, the lower slope 
of the sleep values is evident as well as the 
separation of the data for the sexes. 

The rate of output change with age is best 
expressed by the value of the slope constant 
(b) of the regression equations. These slope 
constant values for the various 17-ketosteroid 
measurements are presented in table 3. In 


TABLE 3. VALUES OF THE SLOPE CONSTANT, b, FOR 


THE REGRESSION OF 17-KETOSTEROID OutTPpuT ON AGE. 





17-Ketosteroids Male Subjects Female Subjects 








Zimmermann Standard Standard 
Reaction b Error b Error 
~ Sleeping —.0075 + .0005  —.0080 + .0007 
Waking —.0118 + .0012 —.0113 + .0010 
Day —.0081 + .0006 —.0084 + .0008 
17-Ketosteroids 
Pincus Reaction 
Sleeping —.0096 + .0014 —.0087 + .0005 
Waking —.0129 + .0016 —.0114 + .0008 
Day —.0052 + .0011 —.0095 + .0009 





both sexes for each of the two types of re- 
action used, the maximal value of b is had tor 
the data of the waking (a.m.) specimens, and 
in each of the 4 sets of tabulations this waking 
specimen value of b is significantly higher than 
the sleep (p.m.) or day specimen values. The 
b value of the sleep specimens is least in all 
except the Pincus reaction measurements of 
the men’s data, but in these instances the sleep 
value of b is not significantly less than the day 
value of b; however, the sleep b value of the 
Pincus reaction data for the men is significantly 
higher than the day value. Again, except for 
the Pincus reaction day values, the values of 
b are not significantly different between the 
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sexes in comparable types of measurements. 
In considering the implications of these find- 
ings it is noted first of all that a constant out- 
put decline with increasing age is suggested, 
although in each sex the actual mean values for 
the third and fourth decades are quite similar 
(tables 1 and 2 and figs. 1 and 2). Secondiy, 
in both sexes, significantly elevated b values 
for the waking specimens suggest that the effect 
of age on 17-ketosteroid output is most marked 
during the hours immediately following sleep. 
The significance of this will be discussed in 
connection with changes in the diurnal rhythm 
with age. Finally, the general lack of sex dif- 
ference in b values suggests that the difference 
between the sexes inheres only in a constant 
higher output by men at all ages, the rate of 
change with age being entirely similar. 
Non-ketonic steroids: In figure 3 the data 


for non-ketonic steroid output are plotted 
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against median age in the two sexes. Here 
again the output decline with age and a some- 
what steeper slope for the waking values are 
obvious. The output difference between the 
sexes is, however, most obvious in the later 
decades. The slope constants for the regres- 
sion of output on median age are presented in 
table 4. As with 17-ketosteroid data, the sleep 
TABLE 4. VALUES OF THE SLOPE CONSTANT, b, FOR 
THE REGRESSION OF Non-Ketonic NEUTRAL 
STerorp OutTPuT ON AGE. 








Male Subjects 








Female Subjects 


data b is not significantly different in either 
sleep, waking, or day values. It should be 
noted that the b values for the women’s data 
exceed those of the men’s data, but significant. 
ly so only in the waking values. The implica. 
tion is that the effect of age on non-ketonic 
steroid output is more marked in the women 
than in the men. 

Neutral reducing lipids: The data of figure 
4 demonstrate no obvious change with age in 
the sleep output of neutral reducing lipid and 
a rather slow decline in the waking values, 
The sex difference in absolute output is again 


Standard Samed . .«. , See 
Period b iia b Error indicated. Inspection of table 5 indicates a 
Sleeping —.0031 + .0010 —,0052 + .0007 TABLE 5. VALUES OF THE SLOPE CONSTANT, b, For 
Waking —.0040 + .0007 —,0079 + .0011 THE REGRESSION OF NEUTRAL RepucinG Lipp 
Day —.0046 + .0008 —.0061 + .0010 a i analiee OuTPUT ON AGE. 





values of b are the lowest, but only in the 
women’s data is the waking value significantly 
higher than the sleep value, and in the men’s 
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demonstrating the measurements of neutral reducing 


lipids. 


Male Subjects Female Subjects 








Standard Standard 
Period b Error b Error 
Sleeping +.0002 + .0013 —.0009 + .0007 
Waking —.0030 + .0010 —.0024 + .0008 
Day —.0004 + .0013 —.0020 + .0006 





significant value of b for the waking values 
of both sexes and no significant slope for the 
sleep values and the day values of the male 


ANDROGEN 
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Fic. 5. The relationship between mean_ urinary 
ketonic androgen output and median age. Data from 
tables 1 and 2. 
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subjects. There is no significant difference in 
bh values between the sexes at comparable col- 
lection times. The implication is that neutral 
reducing lipid output is not very markedly 
affected by age in either sex. 

Androgens: Mean androgen excretion data 
are plotted in figure 5. 
in the rate of output decline in both sexes be- 
ginning in the fifth decade, with the rate of 
decline throughout being much greater in the 
male subjects. With the exception of the 
ninth decade, the absolute output in the males 
is consistently higher than in the females. 

Estrogens: The total estrogen output vaiues 
are plotted against age in figure 6. A dis- 
similarity between the sexes is again evident, 
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Fic. 6. Total urinary estrogen, as rat units per 


24 hours, plotted as a function of median age. Data 
from tables 1 and 2. 


the men’s data indicating no output shift with 
age whereas the women’s data show a decline 
to the seventh decade with constant output 
thereafter. Estrogen output is presumably 
notably affected by age in women, particularly 
after the fourth decade, but is not particularly 
reflective of aging after the seventh decade. 








In figure 7 the output values for the 3 natur- 
ally-occurring estrogens are plotted against age. 
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The data for the male subjects suggests an 
increase in estriol output and a decrease in 
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urinary estrogens (estriol, estradiol, and 
with age in men (graphs at right) and 
(graphs at left). Data from tables 1 and 2. 


estrone ) 
women 


latter two decreases seem to be significant, the 
The data for the 
individual estrogens of the female subjects gen- 


former increase scarcely so. 


erally tend to parallel the total estrogen output 
change with age (fig. 6), but there is the sug- 
gestion of a secondary rise in estriol output in 
older subjects, along with slight declines in 
estrone and estradiol excretion. 

The estrogen output data considered gen- 
erally imply that a decrement with aging in 
women is reflected up to a point but that in 
men the estrogen output is very nearly inde- 
pendent of age. The significance of the data 
on the separated estrogens will be discussed 
later. 

Diurnal rhythm in neutral steroid excre- 
tion—We have previously demonstrated (16, 
26) a diurnal rhythm in the excretion of 17- 
ketosteroids and neutral reducing lipids; this 
involved a maximal output during the hours 
immediately following waking, a decline there- 
after, and a minimal output during sleep. In 
seeking the simplest method for expressing 
these diurnal changes in the various age groups 
of our population, we have employed the differ- 


ence between the logarithm of the sleep value 
and the logarithm of the waking and day 
values, respectively. 
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In tables 6 and 7 the mean differences in 
the various age groups of men and women are 
presented. The significance of the differences 
between the sleep and the other values was 
determined by the t test, and the levels of sig- 
nificance are indicated in the tables. Signifi- 
cant output increase over the sleep values is 
seen in at least one of the waking or day values 
for every type of neutral steroid in the third 
and fourth decades in both men and women. 
The data for the fifth decade exhibit similar 
significant elevated output in 17-ketosteroids, 
as measured by the Zimmermann reaction, in 
non-ketonic steroids and in neutral reducing 
lipids, but not in 17-ketosteroids as measured 
by the Pincus reaction. In fact among the 
male subjects there is a marginally significant 
decline in the day values. In the succeeding 
decades, these diurnal increases tend to disap- 
pear except in the waking values of the non- 
ketonic steroids in both sexes and the day 
values of neutral reducing lipids in the women. 
A tendency for the reversal of the diurnal 
rhythm is suggested by negative values of 17- 
ketosteroid output differences, which negative 
values are statistically significant in the ninth 
decade. 

Thus an over-all tendency for the diurnal 
rhythm to disappear with age is observed. Its 
disappearance is first evidenced in the data for 
17-ketosteroids measured by the Pincus reac- 
tion, second in the Zimmermann ketosteroid 
titers, third in the neutral reducing lipid data. 
A notable sustainment of the waking value in- 
crease is seen in the non-ketonic steroid data. 
The effect of age would seem to involve an 
abolishment of those factors tending to sus- 
tain the diurnal rhythm. We have previously 
reported evidence that the 17-ketosteroid in- 
crease seems to be a function of daily activity 
(19). One might deduce, therefore, that we 
are observing here a reduction of activity in 
elderly persons, or even in the eldest a greater 
activity during sleep than in the waking hours. 
But clearly it cannot be so simple. The iact 
is that for different classes of steroids the 
abolishment of the diurnal rhythm advances at 
quite different rates, and even if it be true that 





daily activities evoke different types of output 
increase for each class of steroid, the basis for 
such differential evocation remains to be eluci- 
dated. 

V ariability—There are two aspects of varia- 
bility of our data which merit some inquiry, 
The first is the question of individual vatia- 
bility in any given age group and the second 
is the group variability from age to age. 

We have considered the first aspect by com- 
paring within-man and between-man variances 
for 17-ketosteroid output. Fortunately this is 
possible since most of our subjects collected 
3 diurnal specimens on 3 different days and 
the Zimmermann titer of 17-ketosteroids was 
determined for each specimen. In setting up 
the variance analysis for various types of speci- 
mens and various age groups we have used 
only the data for those individuals contributing 
3 urine specimens each and have arbitrarily 
selected for analysis young, middle-aged, and 
elderly groups. The data are presented in 
table 8. A significant value of the variance 
ratio, F, is seen for each set of data except 
the waking output values of the oldest men. 
The implication of this analysis is that within 
any age group each individual has a character- 
istic 17-ketosteroid output and that much the 
largest contribution to the variability within 
any age group is made by the differences be- 
tween individuals. Certain individuals are 
consistently “high” excretors, other consistently 
“low” excretors. 

In tables 9 and 10 are presented the standard 
deviations and the coefficients of variation for 
the various steroid excretion data in men and 
women, respectively. Fairly regular relation- 
ships to age are displayed by the values ot ¢ 
in the data for 17-ketosteroid output as meas- 
ured either by the Zimmermann or Pincus 
reactions in both sexes. These are illustrated 
in figures 8 and 9 which demonstrate: (a) 4 
relatively rapid decline with age of the o values 
for the waking outputs, (b) a slower decline 
with age of the o values for the sleep and 
day outputs which are not notably distinguish 
able one from the other, and (c) the tendency 
for the waking output data o values to exceed 








the sleey 
but parti 
but som: 


TABLE 8. 
Betw! 
Kt 





Subjects 


Men 


Women 


by the 0 
(fig. 10 
ducing | 
change 

much a 
age doe 
the sexe 
subjects 
lower tk 
estrogen 
the two 
with ag 
larger a 
decades 
overlap} 


While 


put 
s for 
‘luci- 


aria- 
uiry, 
aria- 
cond 


com- 
ices 
is is 
cted 
and 
was 
S up 
Deci- 
used 
iting 
arily 
and 
| in 
ance 
cept 
nen, 
thin 
ter- 
the 
thin 
be- 
are 
ntly 


lard 

for 
and 
ion- 
ito 
eas- 
cus 
ited 


jues 
line 
and 


ncy 
eed 








the sleep and day output o values at all ages 
but particularly in the younger decades. Similar 
but somewhat less regular trends are exhibited 


WitHin-MAN 

VARIANCES IN Urinary 17- 
(ZIMMERMANN) QOutput 

VALUES. 


Taste 8 A COMPARISON OF AND 


BeTWEEN-MAN 
KETOSTEROID 


Subjects Age Range Specimen d.f. d.f. Variance 
(Years) Between Within Ratio, F 


20-29 3.38 





Sleep 38 78 
40-49 > #@ @ 2.65 
Men 70-79 . s R 3.83 
80-89 " 18 38 5.07, 
20-29 Waking 34 70 3.14 
70-79 4 27 56 2.98 
80-89 " 1124 1.67 
20-29 Day 31 64 2.63. 
20-29 Sleep 34 70 8.22 
40-49 " 3572 5.52 
Women 70-79 —— 3.00 
80-99 . 38 78 8.14 
20-29 Waking 30 62 10.91. 
80-99 " 16 34 3.31 
20-29 Day 32 66 7.60 
80-99 . 32 606 


5.03 


== = Significant, p < 0.001. 
— = Significant, p < 0.01. 


by the o values for the non-ketonic steroid data 
(fig. 10). The same data for the neutral re- 
ducing lipids, in contrast, exhibit no definable 
change with age but seem to scatter pretty 
much at random. The relationship of « to 
age does not seem to differ notably between 
the sexes although the o values for the women 
subjects tend, at any given age, to be somewhat 
lower than those for the men. 
estrogen output data do show differences in 


The o’s of the 


the two sexes (fig. 11): (a) a sharp decline 
with age in the female subjects’ data and (b) 
larger absolute values of the o’s in the early 
decades for the women and a tendency for 
overlapping in the latter decades. 

While the decline with age in o values of 





STEROID EXCRETION AT VARIOUS AGES 





123 
k 


some of these data demonstrates a tendency for 


reduced scatter of values about the mean, the 


relative variation, as expressed by the co- 
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Fic. 8. The standard deviations 


(¢) of the Zim- 


mermann reaction values (17-KS-Z) for urinary 17- 


ketosteroids in the sle 
and day specimens of t 
(lower graph) and w 
against the median age. 


efficient of variation 
with age (tables 9 


ep (P.M.), waking (A. M.) 
he various age groups of men 
(upper graph) plotted 
Data from tables 9 and 10. 


omen 


does not seem to decline 


and 10). The variations 


with age are rather irregular, but there is either 


no obvious tendency for change with age or 


the suggestion of an irregular increase in the 
later decades (cf., 17-ketosteroid coefficients of 


variation ). 


It should be noted, however, that 


the coefficients of variation for the waking out- 


puts of 17-ketosteroi 


d rather uniformly exceed 


the corresponding sleep output values in the 


various age groups. 


This seems to hold also 


for most of the male subjects’ data on non- 


ketonic steroid and neutral reducing lipid out- 


puts and of the female subjects’ neutral reduc- 
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Fic. 9. Data and legends as in figure 8 but 
demonstrating the standard deviation data of the 
Pincus reaction measurements (17-KS-Sb) for neu- 
tral 17-ketosteroids. 


ing lipid data but not for their non-ketonic 
steroid data. In the case of the total estrogen 
output the women’s data have, except for the 
last decade, larger coefficients of variation than 
the men’s data. 


Discussion 

Neutral steroids——Perhaps the outstanding 
feature of our data is the difference in rate 
of change with age of the output of the various 
types of urinary steroids. In the case of those 
3 classes of substances in which the data for 
men and women generally parallel each other, 
namely the 17-ketosteroids, the non-ketonic 
steroids, and the neutral reducing lipids, we ob- 
serve marked, intermediate, and little or no 
cutput decline with age, respectively. It is 
pertinent to inquire concerning the origin and 
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demonstrating the standard deviation data of the total ! 
estrogen output. 
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secretory precursors of these substances. 

The neutral reducing lipids as measured rep- 
resent:adrenocortical steroids and their metab- 
dlites (9, 27). A certain moiety of the neutral 
reducing lipid in urine may be non-steroidal 
(10). If this moiety increases with age then 
the steroids contributing to the neutral reducing 
lipid titer decrease with age; conversely a dif- 
ferential decrease of this moiety with age would 
result in a net increase of the steroidal com- 
ponents. Since we cannot estimate this non- 
specific substance we must take the data as they 
stand and deduce a constant rate of production 
by the adrenal cortex at all ages of neutral 
reducing lipid precursors during the sleep and 
day periods with a slight waning with age of 
the waking secretory rate. It is as if these 
substances are concerned with certain processes 
that must be sustained. Total adrenalectomy 
in man will lead to death unless replacement 
therapy with cortisone 
practiced (11, 12, 13), 
sustainment is obtained 


or hydrocortisone is 
and perhaps optimal 
with the addition of 
an electrolyte-regulating corticosteroid such as 
desoxycorticosterone (12, 13). The average 
basal neutral reducing lipid output may there- 
fore represent the corticosteroids of this type 
produced at the rate needed for life sustain- 
ment. These types of substances are secreted 
in increasing amount under stress (15, 22), 
and, as we have previously suggested (19) 
the diurnal rise observed in the younger sub- 
jects represents the stress response of waking 
and starting the day’s activities. 

The chemical nature and the secretory pre- 
cursors.of the non-ketonic neutral steroid as 
we have measured them are rather obscure. An- 
drostenediol, etiocholanediol, and pregnanediol 
are urinary constituents which would contribute 
to the colorimetric titers obtained, and these 
substances may originate from both gonadal 
and adrenocortical precursors. The sharp in- 
crease observed in waking specimens may be 
taken as a stress response and suggests a con- 
siderable adrenal contribution. Since cortisone 
administration inhibits the output of these sub- 
stances (26:), presumably by inhibiting pituitary 
ACTH _secretion,an_adrenal_precursor is_in- 
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dicated, but it is probably not cortisone-like. 
The decline in output with age therefore may 
reflect the diminishing secretion of gonadal pre- 
cursor(s) with no diminishment in adrenocorti- 
cal precursor(s) or both adrenal and gonadal 
precursor(s) may fall off in time. 
precursor(s) contributes to the urinary sub- 


If adrenal 


stance it must be precursor(s) different from 
those contributing to the neutral reducing lipid 
titer, since the rate of change of the latter with 
age differs significantly from that of the former 
(see above). 

The chemical nature of the urinary 17- 
ketosteroids is well known and the mixture in- 
cludes in men metabolites of both testicular and 
adrenocortical steroids and in women chiefly, 
if not exclusively, metabolites of adrenocortical 
14). 
lanolone, which between them account for 50 
per cent to 70 per cent of both the Zimmermann 


steroids (5, Androsterone and etiocho- 


and Pincus reaction chromogen, may originate 
from both testis and adrenal precursors where- 
as the 11-oxygenated urinary ketosteroids, and 
dehydroepiandrosterone (and derivatives) seem 
to derive from adrenal precursors only; the 
latter reacts feebly with the Pincus reagent 
and the former not at all (17, 21). Were 
the decline with age observed only with male 
subjects, or if the rate of decline with age were 
very much more rapid in men, we might at- 
tribute the 17-ketosteroid decline to diminish- 





ment of testis precursor; but neither is true 
in fact the slope constants of the regression 
of 17-ketosteroids on age do not differ signifi- 
cantly in the two sexes (table 3). 
therefore seem that the gonad precursors of 


It would 


the 17-ketosteroids contribute only in limited 
amount to the total 17-ketosteroid titer. This 
is borne out in part by the finding that eunuchs 
may excrete considerable 17-ketosteroid (2, 5), 
and it has been generally estimated that in men 
gonad hormone metabolites contribute Io per 
cent to 30 per cent of the total 17-ketosteroids 
(5,8). If, then, the 17-ketosteroid titer large- 
ly reflects adrenocortical precursors, then the 
17-ketosteroid data are in marked contrast to 
those for neutral reducing lipid. 

An estimate of certain adrenocortical hor- 
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mone metabolites may be had by taking the 
difference between the Zimmermann titer and 
the Pincus reaction titer. This difference should 
be proportional to the amount of 11-oxygenated 
ketosteroid plus a fraction of the dehydroepian- 
drosterone and its derivatives. The data on 
Zimmermann and Pincus reaction values in 
tables 1 and 2 are not derived from identical 
assemblies of subjects in each age group. None- 
theless, we have taken the differences betwcen 
the mean values given and averaged them for 
3 age ranges in table 11. 


TABLE 11. THe MEAN DIFFERENCE BETWEEN MEAN 
ZIMMERMANN REACTION VALUES AND MEAN 
Pincus REACTION VALUES FoR UrtNARY KETO- 

STEROIDS IN 3 AGE Groups. 








Zimmermann — Pincus Mg. per Hr. 
Male Subjects Female Subjects 











Age Range Sleep Waking Day Sleep Waking Day 
(Years) 
20-49 0.024 0.089 0.047 0.032 0.060 0.057 
50-69 0.032 0.065 0.067 0.034 0.049 0.060 
70-99 0.048 0.023 0.047 0.024 0.023 0.036 





The data assembled in this manner differ 
notably from the data for total 17-ketosteroids. 
In fact, they are rather remarkably similar to 
the data for neutral reducing lipid output, 
namely no clear decline of output with age in 
the sleep values (even a tendency for a rise 
in the data for male subjects), a regular de- 
cline with age in the waking values in both 
sexes, and little or no decline with age (except 
possibly in the eldest female subjects) in the 
day values. It would seem then that those sub- 
stances contributing to the neutral reducing 
lipid titer act very much like those which react 


with the Zimmermann reagent but not with 
the Pincus reagent. It is very likely that at 
least the 11-oxygenated ketosteroids involved 
have as their precursors certain 1 1-oxygenated 
corticosteroids included in the measurements of 
neutral reducing lipid (3, 6). 

We have pointed out that the urinary 17. 
ketosteroids of women seem to derive practical- 
ly exclusively from adrenal precursors. This 
is based on the finding that the 17-ketosteroid 
titer does not significantly decline following 
ovariectomy (2, 5). It would seem to follow, 
therefore, that if one took the difference be- 
tween the 17-ketosteroid titers of men and 
women of comparable age one might have a 
measure of 17-ketosteroid derived from testis 
precursors in men. This should be particularly 
true of the sex difference in Pincus reaction 
values since this reaction excludes certain (but 
not all) adrenal derivatives that might compli- 
cate the calculation. Unfortunately such cal- 
culation cannot correct for possible sex differ- 
ences in the quantity of adrenal derivatives. 
Nonetheless, we have made the calculations 
using the mean values of table 1 and 2 and 
averaged the data into 3 age groups in table 12. 

These data contrast markedly with those of 
the preceding table (11). There is a consistent 
decline with age for each collection period, and 
this would point to a decline in testis precur- 
sors with age. There is, however, no reason 
a priori to suspect a testis response to the stress 
of waking, so the higher values for the waking 
specimens (over the sleep specimen values) 
suggest the inclusion, at least for these waking 
values, of an adrenally-contributed component. 
This component may be approximated by sub- 
tracting the Pincus reaction derived values 


Taste 12. THE MEAN DIFFERENCE BETWEEN MALE Susjects’ VALUES AND FEMALE SuBjECTS’ VALUES 
THE MEAN ZIMMERMANN AND MEAN Pincus REaAcTION VALUES FOR Urtnary KeETosTERoIps IN 3 
AcE Groups. 





———_— 





Men — Women. Mg. per Hr. 








Age Range Zimmermann (1) Pincus (II) t— 
(Years) Sleep Waking Day Sleep Waking Day Sleep Waking Day 
20-49 0.142 0.234 0.141 0.146 0.206 0.118 —0.004 0.028 0.023 
50-69 0.113 0.167 0.112 0.118 0.145 0.094 —0.005 0.022 0.018 
70-99 0.066 0.066 0.052 0.041 0.066 0.044 0.025 0.000 0.008 
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from the Zimmermann reaction derived values ; 
this has been done in table 12, and it may be 
seen that it is in practically all cases of a low 
order of magnitude (ranging from o per cent 
to, in one instance, 38 per cent of the Zimmer- 
mann value) and that there is no suggestion 
of a decline with age in the sleep values and 
some indication of age decline in the waking 
and day values. In brief, the derived “testis- 
contribution” is consistently age-conditioned 
whereas the derived “non-testis contribution” 
is small and less consistently age-conditioned. 

The foregoing analysis of the 17-ketosteroid 
excretion values suggests these conclusions: 
(a) the presence of adrenally contributed com- 
ponents which vary in amount with age much 
like the neutral reducing lipids and are notably 
sustained in the most basal state, sleep, (b) 
the presence of testis contributed components 
in the men which decline in amount regularly 
with advancing age, and (c) the presence of 
certain 17-ketosteroids derived from adrenal 
precursors which decline regularly with age. 
These last are best illustrated by the 17-ketos- 
teroid outputs of the women, but are undoubt- 
edly present in the men’s 17-ketosteroid array. 
It is suggested that the precursors of these are 
chiefly 11-desoxy steroids from the adrenals, 
perhaps an adrenal androgen such as A‘-an- 
drostene-3,17-dione (and/or dehydroepiandro- 
sterone ). 

Estrogens —A marked sex difference is ob- 
served in the data for estrogen excretion. 
Presumably the estrogens of men may originate 
from the adrenal cortex and the testis, those of 
women principally from the ovaries in the early 
decades and thereafter from the adrenals and 
the ovaries. The rather constant output at all 
ages in the data for the men suggests a minor 
testis contribution, or a taking over of the 
testis contribution by increasing adrenal contri- 
bution in the latter decades, or an unimpaired 
estrogen-producing capacity of the testis de- 
spite clearly impaired androgen-producing abil- 
ity. Our data do not permit any selection 
among these possibilities. The adrenal estrogen 
seems to be estrone since it has been definitely 
isolated from adrenal tissue (1). Estrone, 
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however, is readily metabolized to the other 
two estrogens found in urine so that its decline 
in the urine in older men (fig. 7) does not 
necessarily indicate its secretory decline in the 
adrenal. Since estriol is a metabolic product 
of estrone and estradiol its rising output with 
age suggests merely a somewhat increased 
metabolism of its precursors or its lowered 
utilization. 

The changes with age in estrogen output in 
women are reflective initially of ovarian secre- 
tory capacity which, as one would expect, de- 
clines with increasing age. The rather constant 
output in the later decades may be reflective of 
sustained adrenal secretion or even the inges- 
tion of a constant small amount of estrogen 
in food which is in turn in part excreted. This 
is not too likely since measurements of estrogen 
in food (7) have disclosed too low a content 
to account for all of the excretion here ob- 
served. 

Androgens.—It is interesting that the obvi- 
ous sex difference in estrogen excretion is not 
so marked when one examines the data for an- 
drogen output. The androgenic activity in the 
neutral ketonic extract is due principally to an- 
drosterone, and we have previously noted that 
androsterone is a metabolite of adrenal as well 
as testis origin. In the case of the men’s data 
it may be deduced that the steep decline (fig. 
G) to the fifth decade is largely reflective of 
declining testis production of urinary androgen 
precursor and that the slower decline thereafter 
is reflective of a checking of testis secretory 
diminishment or a considerable adrenal contri- 
bution. The women’s data are somewhat more 
puzzling, but the simplest explanation of their 
parallel androgen output decline to the fifth 
decade is the suggestion of an ovarian product 
which is an androgen or is metabolized to 
androgen. The very nearly constant androgen 
output by women in the sixth to the ninth 
decade may be attributed to an adrenal pre- 
cursor diminishing only slowly with increasing 
age. It is unfortunate that although the major 
ketonic androgen of younger persons is well 
established as androsterone, no positive asser- 
tion about elderly persons’ urinary androgen 
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may be made. The few cases of elderly persons 
examined by Dobriner (3, 4) suggest a marked 
reduction in androsterone output with little or 
no reduction in urinary androgens originating 
from adrenal precursors alone. 

General.—That a number of steroids are low 
in concentration in the urine of aged persons 
has long been recognized. Quantitative studies 
of the rate of decline with age have, however, 
been limited to androgen (reviewed by Dorf- 
man, 5) and 17-ketosteroid (reviewed by 
Mason and Engstrom, 14, and Dorfman, 5) 
output changes. It is clear from our data that 
there are very wide differences in the rate of 
decline with age in the different classes of 
steroids, but the explanation for these differ- 
ences is not readily found. 

We have indicated in our analysis that 
urinary steroids derived from certain ad- 
renocortical precursors (e.g., the neutral re- 
ducing lipids) seem to be those which change 
least with age. Nonetheless, other metabolites 
from adrenocortical precursors do decline very 
markedly with age (e.g., 11-desoxy 17-ketoster- 
oids). Much more specific information might 
be obtained about the secretory precursors of 
these substances if the components of the ster- 
oid mixture denominated as neutral 17-ketoster- 
oids, non-ketonic neutral steroids, and neutral 
reducing lipids could be resolved and measured 
separately. 

Thus Dorfman (6) has indicated how one 
may, from the measurement of the various uri- 
nary 17-ketosteroid components, derive an esti- 
mate of the quantity of precursors secreted. 
Fortunately also, methods for the resolution 
and measurement of the urinary corticosteroids 
are now available, e.g., quantitative extraction, 
separation by column partition and paper 
chromatography, and methods for steroid an- 
alysis in blood are also being rapidly developed’. 
The obvious next step is the application of these 
methods to the determination of specific sub- 
stances. It is our expectation that this will 
be accomplished in the near future and that the 
number of interesting questions raised by the 


1 Steroid analytic methods are presented in detail in Re- 
cent Progress in Hormone Research 9: (in press, 1954). 
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data of this paper may have some more defiri- 
tive answer. 

We believe that our data have implications 
for geriatric practice and that the general im- 
plication is caution. If it be considered that 
aging involves a deficit of certain steroids any 
rational attempt at replacement therapy must 
consider carefully which steroids are to be used. 
if one wishes to replace the secretory precur- 
sors of the urinary 17-ketosteroids our data 
suggest, but do not prove conclusively, that 11- 
desoxy precursors are involved. Until we can 
be certain of the exact chemical nature of 
these precursors attempts at replacement must 
be very chancy indeed. Thus testosterone is 
an excellent precursor of 11-desoxy urinary 17- 
ketosteroid, but so are A‘-androstenedione, 11- 


desoxycortisone, and 17-hydroxyprogesterone 
(cf. 6). How much of each in fact contribute 
to the 17-ketosteroid array? The apparent 


minor deficit of corticosteroid suggested by our 
data is complicated further by the lack of knowl 
edge of specific precursors of the urinary cor- 
ticosteroids. It is conceivable, for example, 
that in aged persons the secretion of biological- 
ly active corticosteroid is diminished and te- 
placed by a relatively inactive secretory product. 
Until we can specifically characterize the secre- 
tory products in aged persons rational replace- 
ment therapy will elude us. 

In one instance certain specific substances 
have been determined with some accuracy in 
our study—the estrogens. The general sugges- 
tion is that replacement therapy is not needed 
in the male, but when the separate estrogens 
are considered small deficits in estradiol and 
estrone are suggested in the face of an increase 
of estriol (fig. 7). Here the deduction for te 
placement therapy (if justified) is not eas) 
to make since the possibility for differential 
estrogen metabolism inheres in this type o 
data. What is indicated is the need for deter- 
mining by appropriate estrogen administration 
studies whether older men do in fact metabolize 
estrogen differently from younger men. I 





fact all of these urinary steroid excretion data | 
are open to examination from the point of view | 
of differential metabolism of precursor stb 








stances 


such st 


Quar 
urinary 
color re 
( Il }s rf) 
gen (1' 
bioassay 
in app: 
tirines 
ages. 
II, and 
age grot 

A fai 
put of I 
and wo 
in the b 
sex, ane 
rather r 
out that 
exhibites 
ably inh 
secretor) 
11-deso> 
be most 
the proc 
coids mz 

The ¢ 
and IT] 
but the 
thythms 
of comp 
trogen e 
third to | 
of outpt 
of total 
data, 

When 
considere 
gen decli 
clines m 
in the tl 
data a sn 
is indicat 
ently reg 
excretion 





fini- 


‘ions 
im- 
that 
any 
must 
ised. 
acUr- 
data 
t 11 
> can 
e of 
must 
ne is 
y 17- 
, II- 
erone 
‘ibute 
arent 
y our 
nowl- 
 cor- 
mple, 
gical- 
id te- 
oduct. 
secre- 
place- 


tances 
cy in 
1gges- 
eeded 
-ogens 
1 and 
crease 
‘or fe- 
t easy 
rential 
pe ol 
deier- 
tration 
abolize 
n, In 





n data , 
f view 
r -sib- 





stances, and we are in the process of conducting 
such studies. 


SUM MARY 


Quantitative measurement has been made of 
urinary neutral ketonic steroid (1), by two 
color reactions, of neutral non-ketonic steroid 
(Il), of neutral reducing lipid (II1), of estro- 
gen (1V) as estradiol, estrone, and estriol by 
bioassay, and of total ketonic androgen (V) 
the 
urines of adult men and women of various 


in appropriate extracts prepared from 


ages. The diurnal variations of output of I, 
II, and III have been determined in the various 
age groups. 

A fairly regular and marked decline of out- 
put of I with age has been observed in both men 
and women. No significant decline with age 
in the basal output of III is observed in either 
sex, and the data for II exhibit a moderate 
rather regular decline with age. It is pointed 
out that these differences in age output data 
exhibited by these 3 classes of steroids prob- 
ably inheres in the rate of production of their 
secretory precursors ; the production of certain 
11-desoxy adrenal precursors would seem to 
be most subject to decrement with age whereas 
the production of certain characteristic corti- 
coids may be least age-labile. 

The diurnal rhythm of excretion of I, I, 
and III tends to be abolished in aged subjects, 
but the persistence of significant diurnal 
thythms is different for the 3 different classes 
of compounds. A marked decline in total es- 
trogen excreted by women occurs during the 
third to sixth decades with a constant low level 
of output thereafter. No significant change 
of total output with age is seen in the men’s 
data, 

When the separated urinary estrogens are 
considered they roughly parallel the total estro- 
gen decline in the women’s data, but estriol de- 
clines most steeply and estrone least steeply 


in the third to sixth decades. In the men’s 


data a small increase of estriol output with age 
is indicated, accompanied by small, but appar- 
ently regular declines in estrone and estradiol 
: excretion. 


A sharp decline (sharpest in the 
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men’s data) of androgen output is seen in the 
third to fifth both 
lesser decline thereafter. Characteristic changes 


decades in sexes with a 
in the variability of the mean data in relation 
to age are presented. 

The implications of these data for the prob- 
able secretory precursors of the classes of uri- 
nary steroids measured are discussed as well 
as certain implications for geriatric practice. 
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CHOLESTEROL AND ANTILIPFANOGEN IN ARTERIOSCLEROSIS 





HENRY S. SIMMS, Px.D., CHARLES R. HARMISON, Px.D., AND REGINA B. BEST 


(‘rom the Department of Pathology, College of Physicians and Surgeons, New York) 


VW" have previously published evidence (14, 
15, 16, 17, 18, 19) that the “lipfanogens” 
in blood plasma are involved in the fat depo- 
sition of atherosclerosis. These substances are 
found in all sera, partly in a free state and 
partly combined with “antilipfanogen” to form 
acomplex. They are observed by placing them 
in tissue culture media where they are taken up 
by the living cells and are converted into visible 
fat granules. They may be defined as follows: 
Lip - fin’ - 6 - gén(s) (from the Greek 
Mos fat + gavepos make visible + <4» to 
produce) — Substances that produce visible 
fat. A special group of lipoid' substances 
found in blood serum which, when in a free 
state, are taken up by living cells and con- 
verted into visible fat. 
We have also published evidence (16, 17, 18, 
ig) that the “antilipfanogen” in blood serum 
serves as a regulating agent that reduces or pre- 
vents the fat deposition of atherosclerosis. It 
may be defined as follows: 
Anti” - lip - fan’ - o - gen A substance 
found in blood serum that reduces or pre- 
vents the fat depositing action of. the lip- 
fanogens that are present. 
Antilipfanogen has been shown to combine 
in part with the lipfanogens, forming a com- 
plex that is not converted into visible fat. 
The evidence may be briefly summarized as 
follows : 
1. In a species, such as the chicken, having 
a greater incidence of atherosclerosis than 





1 The word “lipoid” is used in this paper in preference 
to the more commonly used “lipid.” Lipoid has a legitimate 
and acceptable derivation (from the Greek )yqros fat, and 
ei8os form). It was used by Kletzinski in the last century 
and was reintroduced in 1901 by Overton. In 1910 Leathes 
used the term “lipin.” Later the word lipid came into use. 


but it has a Greek root with Latin suffix, and lacks appro- 
priate connotation. 
Submitted for publication January 22, 1954. 


Presented before the American Society for the Study of 
Arteriosclerosis, Chicago, November 2, 1953. 


Published on a grant from the Forest Park Foundation. 
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humans, the free lipfanogens in the serum are 
higher and the free antilipfanogen is lower than 
in humans. 

2. Conversely, in species (dogs, horses, 
cattle) having a lower incidence of athero- 
sclerosis than humans, the free lipfanogens are 
definitely lower and the free antilipfanogen 
higher than in human serum. 


3. Human males seem to have slightly more 
free lipfanogens and less free antilipfanogen 
than the human female. 


4. In diseases typified by hypercholesterol- 
emia and associated with high incidence of ath- 
erosclerosis (coronary disease, diabetes, and 
nephrotic syndrome) the free lipfanogens were 
found to be higher than normal and the free 
antilipfanogen lower than normal. 


5. Segments of chicken and of human arter- 
ies incubated in vitro in a suitable medium con- 
taining lipfanogens developed deposits of sudan- 
ophilic fat, while control segments remained 
free from stainable fat. These experimental 
deposits in chicken arteries closely resembled 
the spontaneous atherosclerosis in that species 
(16). 

6. Any desired degree of fat deposition can 
be obtained in vitro merely by varying the rela- 
tive concentrations of antilipfanogen and of lip- 
fanogens in the media. 


In other words, wherever atherosclerosis is 
prevalent free antilipfanogen is low and free 
lipfanogens are high—and vice versa. Further- 
more, since these fat depositing lipfanogens 
are in continuous contact with the intimal sur- 
face of the blood vessels, it is logical to assume 
that they would be involved in any fat deposi- 
tion that takes place. 

On the other hand, it has been the belief of 


some workers (1, 5, 8) that cholesterol consti- 
tutes the fatty material primarily deposited in 





134 
atherosclerosis. This does not agree. with our 
conception of the mechanism. 

This paper has two purposes, first to point 
out that the primary deposit of fatty material 
in atherosclerosis is predominantly sudanophilic 
fat, and second to present experimental evi- 
dence that the high fat deposition in hyper- 
cholesterolemia may be due to the liberation of 
free lipfanogens because of the formation of 
a complex between cholesterol and antilip- 
fanogen. 

Primary Fat Deposition—The following ob- 
servations indicate that the fat primarily de- 
posited is predominantly sudanophilic: 

1. Previously unpublished studies in this 
laboratory on frozen sections of very small 
sclerotic plaques from the human aorta showed 
that in these (presumably early) plaques there 
were diffuse fat droplets that stained with 
Sudan IV, but no histologic indications of 
cholesterol. (Note: This diffuse fat was so 
easily soluble that care was required not to 
dissolve it while staining. Prolonged exposure 
of the sections to 65 per cent alcohol saturated 
with Sudan IV avoided this difficulty, although 
the staining was faint.) 

As progressively larger plaques were ob- 
served, cholesterol accumulations were seen, be- 
coming increasingly conspicuous. Similar re- 
sults were obtained by Duff and McMillan (6). 
Furthermore, Meeker and Jobling (11) found, 
by chemical analysis, that neutrai iat predomi- 
nated in the smailer plaques and cholesterol 
in the larger ones. These observations have 
been verified by Buck and Rossiter (3) and 
by Fanginan and Helling (7). 

2. Experimental feeding or injection of 
cholesterol gives an initial deposition of stain- 
able fat (2, 12). 

3. Although hypercholesterolemia is widely 
accepted as being accompanied by high incj- 
dence of atherosclerosis, there is no evidence 
that cholesterol itself is the primary depositing 
material. 

If we accept the premise that the primary 
fatty deposits are predominantly steimable fat, 
the question arises as to the sovrce of this 
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material. . Our. evidence indicates, as explained 
above, that the lipfanogens constitute the source 
of part or all of this material. 

Cholesterol and Antilipfanogen.—l{ that js 
true, then an explanation is needed of the fact 
that high serum cholesterol results in the dep- 
osition of the lipfanogens in the form of visible 
fat. There seems to be only one explanation 
that fits the known facts, namely, that choles- 
terol also forms a complex with antilipfanogen 
and that there is competition between the chol- 
esterol and the lipfanogens in their combination 
with antilipfanogen. 

However, up to the present we have had no 
experimental proof that this was true. There- 
fore, after overcoming various technical diff- 
culties, we performed a series of experiments 
in which colloidal cholesterol was added to 
tissue culture media containing fixed amounts 
of lipfanogens and of antilipfanogen (together 
with inactive controls). The resulting increase 
in free lipfanogens and decrease in free anti- 
lipfanogen were observed by determining the 
degree of formation of visible fat in the vari- 


ous cultures. 


EXPERIMENTAL 
We have conducted 10 similar experiments. 
A typical one is reported in detail herewith 
The solutions that were used are described 


bek Ww. 


Preliminary Solutions 

1. Solution of Ether-Soluble Lipfanogens 
Plus Heated Albumin.—A 9 ml. sample of 
chicken serum was diluted with 27 ml. of water 
and heated at 89 C. for 30 minutes (thus kill 
ing the antilipfanogen). The cooled dilute se- 
rum was extracted 3 times with an equal vol 
ume of ether. The pooled extracts were evap0- 
rated nearly to dryness on a_steam-heated 
waterbath, then moistened with 2 ml. of ethy! 
alcohol and again evaporated. The last ste 
was repeated to drive off the last of the ether, 
taking care not to reach complete dryness. To 
remove the alcohol, 3 ml. of water was added 
and carefully evaporated. This was repeated 


giving a milky lipoid suspension containing 
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CHOLESTEROL AND 


Water 


g ml. and to the suspension was added 4.5 ml. 


active lipfanogens. was added to give 
of a solution containing 5 per cent of Cohn’s 
srum Fraction V. Water was added up to 
i8 ml., giving a solution containing the ether- 
sluble lipfanogens from 9 ml. of chicken se- 
The 


to sterilize 


rum, plus 1.25 per cent of serum albumin. 
solution was autoclaved in order 
it and to destroy the antilipfanogen in the 
albumin. 

2. Colloidal Cholesterol Solution in Water. 
that of 
A sample of cholesterol weighing 
of 


Warm water was then added drop- 


The procedure was adapted from 


(4). 


was dissolved in 


Dewey 


600 mg. 50 ml. warm 
acetone. 
wise with vigorous stirring to the point of 
cholesterol precipitation. A few milliliters of 
warm acetone was added slowly until the pre- 
cipitate just redissolved. This solution was 
then added dropwise, with vigorous stirring, to 
An opalescent and milky 


100 ml. of water. 


solution was obtained, free from cholesterol 


“curds.” The acetone was removed by warm- 


ing gently under partial vacuum. The few 
curds that separated were removed by filtra- 
tion through a glass wool plug, giving 85 ml. 
of a milky white solution with a slight opales- 
cence but with no crystals visible under the 
microscope. Analysis of this solution for chol- 
esterol by a modification of the Sperry and 
method 


Schonheimer (13) gave a cholesterol 


> 


content of 277 mg. per 100 ml. The solution 


was sterilized by autoclaving. Stabilizing 


agents, such as serum proteins, could not be 
added to this solution because their lipfanogenic 
activity could not be properly controlled. How- 
ever, heated albumin served as a stabilizer by 
being incorporated in the lipfanogen solution. 

3. The so-called XMI and XMII concen- 
trated mother solutions required to constitute 
our “X6” physiologic solution (16)—sterile: 
Final Solutions Used on the Tissue Cultures 

Lipfanogen Plus Heated Albumin Con- 
trol Solution (abbreviated to “L.+ Ha solu- 
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tion”). This was made up from sterile solu- 
tions as follows: 
3.0 ml. of the solution of ether-soluble 
lipfanogens plus heated albumin 
+ 6.0 ml. of sterile distilled water 
+ 0.5 ml. of XMI solution 
+ 0.5 ml. of XMII solution 


10.0 ml. total L + Ha solution—sterile. 


. Lipfanogen Plus Heated Albumin Plus 
Chelenerel Solution (L + Ha + C solution) 
3.0 ml. of the solution of 
lipfanogens plus heated albumin 


ether-soluble 

+ 6.0 ml. of the colloidal cholesterol solu- 
tion in water 

+ 0.5 ml. of XMI solution 


+ 0.5 ml. of XMII solution 
total L + Ha + C solution— 
sterile. 


3. Unheated 


10.0 ml. 


Antilipfanogen Solution (ac- 


tive )—"“UA solution” 
0.625 gm. serum fraction V (Armour 
batch K11203)' 
+ 12.0 ml. distilled water 
+ 1.0 ml. XMI solution 
+ 1.0 ml. XMII solution 


0.1M NaOH to bring to pH 7.3 
20.0 ml. 


+ o9 ml. 
plus distilled water to a volume of 
This solution was sterilized by filtration through 
(fig. 1). To 7.5 ml. 
above solution, 1.7 ml. of ox serum ultra- 
giving 9.2 ml. of UA solu- 


a glass pressure filter’ 
of the 
filtrate’ 
tion. 
4. Heated Antilipfanogen Solution (inacti- 
vated control) —“HA solution.” Another 7.5 
ml. portion of the above solution was heated at 
89 C. for 30 minutes to inactivate the anti- 
lipfanogen. Then 1.7 ml. of ox serum ultra- 


of HA solu- 


was added, 


filtrate was added, giving 9.2 ml. 


tion, 

Dilute Serum Ultrafiltrate. “UF/5.” 
Sterile ox serum ultrafiltrate was diluted with 
4 parts of X6 solution and was kept stoppered 


1 The source of the antilipfanoge n used in this work was 
Fraction V of ox serum proteins prepared by Armour and 
Company, Batch No, K11203. 

The ox serum ultrafiltrate was prepared by Microbiological 
Laboratories, Bethesda, Maryland 

The pressure sterilizing filter shown in figure 1 was made 
by E. Machlett and Son, 220 East 23 Street, New York, 
New York, 
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uncer an atmosphere containing 5 per cent COz 
in air. 


Tissue Culture Tests 


Cultures of adult chicken aorta fibroblasts 
were prepared free from fat granules, using 
our routine technique, as previously described 
(14, 16). Forty of the best cultures were 
selected for this experiment. Using sterile 
technique, they were treated with the above 5 
solutions in the amounts indicated in table 1, 
columns 3 to 7. The number of multiplicate 
cultures treated with each medium is indicated 
in the second column. For example, 5 sister 
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Fic. 1. Glass pressure filter—so ml. size—for 
sterilizing solutions. 





cultures were treated identically with mediym 
No. 4, consisting of 0.7 ml. of L +- Ha soly. 
tion, plus 0.3 ml. of UA solution, giving a total 
of 1.0 ml. of fluid medium placed on top of 
the thin plasma clot of the cultures. The pH 
of all the cultures was adjusted to 7.3, using 
sterile CO.—air mixtures (about 4 per cent), 
and the cultures were kept at 37 C. for 48 
hours (with any necessary pH adjustments jn 
the meantime). 

At the end of 48 hours the cultures were 
removed from the incubator and divided into 
2 groups—those with active antilipfanogen and 
those with inactivated antilipfanogen (or 
none). The culture flasks in both groups (each 
having been marked with a code number) were 
rearranged in random sequence so that the ob- 
servers would not be aware of the identity of 
the cultures without consulting the records, 

The cultures were then examined under the 
microscope by 4 observers, working independ- 
ently, and were rated for the degree of fat 
deposition on a scale from 1 to 9 (with inter- 
mediate half values, such as 4%) as previously 
described (17). The 4 values obtained by the 
4 observers on each flask were averaged. These 
averages were, in turn, averaged with those of 
the other identical cultures having the same 
The mean fat ratings thus obtained 
on cultures containing unheated (active) anti- 
lipfanogen are designated by the symbol fj 
(column 8), whereas the ratings on control cul- 
tures containing heated (inactive) antilipfano- 
gen are designated Ry (column 9g). 

This method of using multiplicate cultures 
for each medium and averaging the ratings of 
several experienced observers gave us muuch 
more accuracy than would have been possible 
otherwise. 

From the mean culture ratings Ry in colum 
8 we obtained the corresponding lipfanogen 
values (Ly in column 10) for the free lipfano- 
gens'. These are read from a table based 


medium. 





1 One lipfanogen unit is the fat depositing activity of 3 
concentration of lipfanogens which, in standard media undet 
standard conditions, will in 48 hours produce a few fat 
granules barely detectable in a single high dry field (with 
an average fat granule volume of 1.6 cu. y per cell). 

The lipfanogens vary in their activity. é 
sodium stearate has a lipfanogen activity of one unit, where 
only o.ocoog mM, of sodium oleate has the same activity. 


Thus 0.05 mM. | 





EXPERIMENTAL DATA 


TABLE 1. 
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the previously computed relationship (17) 
which may be expressed by the equation : 
10° 3R (1) 


Similarly, the total lipfanogens Ly in column 11 


LS OS » 


were obtained from the Ry values in column 9. 

For each pair of media identical with each 
other except that one contains unheated anti- 
lipfanogen while the other heated antilipfano- 
gen, there is cne Ly value and one Ly value. 
From these 2 values it was possible to com- 
pute the values in the last 3 columns of the 
table. 

The concentration of the complex between 
iipfanogens and antilipfanogen (column 12) is 
equal to the difference between the total and 
free lipfanogens : 

AL = Ly — Ly (2) 

The apparent total antilipfanogen' is given 
by the formula: 


k 
Ay = AL(1 + 7— (3) 


where the value of k was taken as 3.1. (We 
know now that these Ay values do not include 
the antilipfanogen that is combined with the 


cholesterol. ) 
The free antilipfanogen is equal to: 
ALk 
Ay = Ay — AL = << (4) 


These formulas follow from a previously 
demonstrated equilibrium equation (17) that 
can be put in the form: 

LyA 
k _ F F 
AL 
Technical Difficulties 


It was necessary to overcome a number of 
technical difficulties before we succeeded in 
obtaining results that satisfied us as to their 
significance. These included: 


(5) 


1. Obtaining a satisfactory colloidal solution 
of cholesterol, having high enough concentra- 
tion, but free from stabilizing agents, especial- 
ly from lipfanogenic materials (such as would 
be present in serum or its fractions). 





1 One unit of antilipfanogen activity is that produced by 
a concentration of this agent such that, under standard 
testing conditions with lipfanogens present, a value of 
A, = 1 (or Ay = 1) will be obtained when the L,, and Ly 


values are substituted in equation (3) or (4). 
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2. Preventing precipitation of 


cholestero] 


during sterilization. 

3. Preventing precipitation in culture media, 
with possible carrying down of lipfanogens or 
of antilipfanogen. 

4. Planning our media so that we could have 

The “L + Ha” solution was 
“L + Ha + C’” solution. Also 


heated antilipfanogen was in a sense a control 


proper controls. 
a control on the 
on unheated antilipfanogen. In both cases the 
pair of solutions differed by only 1 variable. It 
was necessary to make them up in such a way 
that all the other constituents were identical, 
To this end, the heated albumin used as a 
stabilizer was added to the lipfanogen solution 
rather than to the cholesterol solution. 

5. Obtaining significant accuracy in obsery- 
ing small differences in lipfanogenic activity. 
This was done by means of multiplicate cul- 


tures and multiple observers, as described 
above. 
OBSERVATIONS 
The results are given in table 1. It will be 


seen in column 13 that, under the conditions 
of this experiment, a progressive increase in 
the concentration of cholesterol resulted in a 
progressive decrease in the free antilipfanogen. 
This is shown in figure 2. At the same time 
there was a decrease in the amount of antilip- 
fanogen bound to lipfanogens (column 12 in 
table 1). Correspondingly, there was a pro- 
gressive increase in the free lipfanogens (col- 
umn 10, table 1) as is shown in figure 2. These 
are the same changes that we have found in 
The findings in 
this experiment agree with those of other 


hypercholesterolemia (18). 


similar experiments that have been performed 
in this laboratory. 


CONCLUSIONS 


It is concluded that these results demonstrate 
the existence of a cholesterol-antilipfanogen 
complex. With added cholesterol there was 
an increase in the amount of this complex, 
thereby depleting the amount of antilipfanoget 
available for forming a complex with the lip 
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janogens. There was a consequent liberation 
of free lipfanogens, and these caused greater 


fat deposition. 
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Fic. 2. The effect of colloidal cholesterol on the 





iree antilipfanogen and on the free lipfanogens, as 
observed in tissue culture. The fat depositing activ- 
ity is represented by the free lipfanogens. 


A Concept of the Mechanism of Fat Deposition 


The above findings, together with the evi- 
dence outlined at the beginning of this paper, 
indicate that the formation of a complex be- 
tween cholesterol and antilipfanogen, such as 
we have demonstrated in vitro, can and does 
occur in vivo, and that it plays an important 
role in the etiology of atherosclerosis. We, 
therefore, propose the following concept of 
the mechanism of fat deposition in atheroscler- 
OSIS : 

1. That the primary fat deposition is sudan- 

ophilic fat. 


to 


That the accumulation of cholesterol is 

secondary. 

3. That the free lipfanogens in blood serum 
constitute (in whole or in part) the ma- 
terial which is converted into, and de- 
posited as, sudanophilic fat. 

4. That these free lipfanogens increase as a 

result of a decrease in the free antilip- 

fanogen. 


That the free antilipfanogen decreases 
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when there is a rise in serum cholesterol, 
since 

6. Cholesterol forms a complex with anti- 

lipfanogen, the amount of the compiex 
depending on the concentration of chol- 
esterol. 

In other words, hypercholesterolemia causes 
a binding of additional antilipfanogen, so that 
less of it is available for curtailing the fat de- 
positing action of the lipfanogens. 

The above concept applies to atherosclerosis 
resulting from hypercholesterolemia. However, 
it is believed that not all atherosclerosis is 
caused by high cholesterol (6,9). It is to be ex- 
pected that the lipfanogen-antilipfanogen hal- 
ance might be upset by other means not involy- 
ing cholesterol. 

The relationship between these various 
agents is represented in figure 3, which is self- 
explanatory. 

It should be pointed out that the fat deposi- 
tion caused by the lipfanogens is a phanerosis 
and not a phagocytosis. Our concept does not 
agree with the theory of Leary (10) that 
phagocytes in the intima seize fat particles 
from the blood stream. 


SUMMARY 


The addition of colloidal cholesterol to tissue 
culture media containing known levels of anti- 
lipfanogen and of lipfanogens resulted in a 
lowering of the free antilipfanogen and a liber- 
ation of free lipfanogens, with consequent dep- 
osition of sudanophilic fat. The results indi- 
cate that a complex is formed between choles- 
terol and antilipfanogen. 

The formation of such a complex seems to 
play an important role in the etiology of the 
atherosclerosis in so far as it is associated with 
hypercholesterolemia. 

It is suggested that the primary fat deposi- 
tion in atherosclerosis is sudanophilic fat result- 
ing (in whole or in part) from the increase in 
free lipfanogens and that the accumulation of 
cholesterol in the plaques is secondary. 

This investigation was aided by grants from the 


National Heart Institute of the National Institute of 
Health, U. S. Public Health Service, the Josiah 
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Fic. 3. The relationship between agents involved in fat deposition, as observed in tissue culture. The 
areas on the right are roughly proportional to the concentrations of these agents in normal human serum. 
The black arrows indicate the equilibrium in normal serum. 

The 2 areas on the left (not proportional to those on the right) indicate the complex that is formed 
between cholesterol and antilipfanogen. 

In hypercholesterolemia, changes are observed that are represented by the open arrows and the bounda- 
ries to which they point. The same changes are observed in vitro in the experiments described in this paper. 
They are, from left to right: 


I. an increase in cholesterol 
2. an increase in the complex between cholesterol and antilipfanogen 
3. a decrease in free antilipfanogen 
4. a decrease in the complex with lipfanogens 
5. an increase in free lipfanogens and consequently 
6. an increase in fat deposition. 
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HOMOTRANSPLANTATION AS A METHOD OF GERONTOLOGIC RESEARCH 
E. GEIRINGER, M. D. 


(From the Department of Pathology, Royal Hospital fer Sick Children, Yorkhill, Glasgow, Scotland) 


_ assessment in the intact animal of func- 
tional age changes of any tissue meets in- 
superable analytic difficulties because of the 
presence and interaction of other organs of 
the same age. It would, therefore, be of obvi- 
ous advantage if we could transplant (without 
loss of function and without exciting adverse 
reactions) aged organs into youthful bodies 
and youthful organs into aged bodies. Ideally, 
this would enable us clearly to distinguish in- 
trinsic age changes from those induced by aging 
or disease of the environing organism. 
The execution of such a plan fails in most 
instances because of technical or biologic ob- 


stacles. Nervous tissue is biologically intrans- 
plantable. Its function depends on connections 


which once severed in the process of trans- 
plantation will not regenerate or could not be 
relied upon to reestablish normal contacts. The 
same applies, although to a lesser degree, to 
skeletal muscle and to any tissue which func- 
tions mainly by virtue of its nerve supply. 
Organs such as the heart, lung, liver, alimen- 
tary canal, and kidney depend for their con- 
tinued function after transplantation upon im- 
mediate and accurate reestablishment of their 
correct anatomical connections (vascular and 
ductal). The technical difficulty of achieving 
this precludes an attempt at homotransplanta- 
tion in small laboratory animals. In larger 
animals where such procedures might be under- 
taken with some hope of success, we are still 
hampered by lack of sufficiently inbred strains. 
Homotransplantation of potentially antigenic 
tissues can only be successfully achieved at 
present in biochemically homogeneous strains. 
The only organs with which this type of ex- 
periment can be attempted at the present time 
on a sufficient scale to yield useful results are 
the endocrine glands, which are independent of 
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ducts, relatively independent of nervous con- 


trol, and capable of discharging their speéeific 


functions with the diffuse blood supply, sec- 


ondarily acquired after implantation. This dis- 


poses of most of the technical difficulties and 


makes it possible to use the method on the smali 


laboratory animals of which there are strains 


sufficiently pure to allow successful homotrans- 


plantation. 


The success of endocrine transplants is fa- 


voured, at least in the case of the adrenal gland, 


the gonads, the thyroid, and probably also fhe 


islet tissue, by the action of trophic hormones 


which stimulate the growth of glandular im- 


plants in animals deprived of the glands in 


question. 


In the case of the adrenal cortex, 


transplant survival is further enhanced by the 


fact that cortical hormones have a local pro- 


tective effect against the absorption of incom- 
patible transplants (1, 3) so that adreno-cortical 
transplants may be able to protect themselves 


during the critical time beyond which a home- 


transplant may become safe from the danger 


of absorption (15). 
The conditions for successful adreno-cortical 


homotransplantation in the albino rat have been 
well defined (6, 7, 16) and this paper is an 
account of the application of this technique to 


gerontologic problems. 


An illustration of an 


adrenal-cortical transplant is shown in fig. 1 
The animals used in all experiments were Wis 
tar albino rats of the Glaxo strain. 


AGE OF TRANSPLANT AND GROWTH RATE 


Material and Methods.—Fifteen male ané 
13 female rats from 4 litters obtained by mat- 


ing 1 male with 4 female siblings, all bom 


within five days of one another, were divided 


into 4 
treated 
served 
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as follows: 


as normal controls; 3 animals of eaci 


groups at the age of 8 months ané 


4 animals of each sex 
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sex were subjected to bilateral adrenalectomy ; 
4 males and 2 females were subjected to 
bilateral adrenalectomy, followed by the in- 


sertion of the adrenal capsule of a sibling of 





Fig. 1. 


Adrenal-cortical homotransplant to female 
rat. Transplant had been functioning for eleven 
months at the time of the animal’s death, which oc- 
curred at the age of 2 years 8 months. 


the same sex under the capsule of one kidney ; 
4 animals of each sex were subjected to bi- 
lateral adrenalectomy, followed by the insertion 
of the adrenal capsule of a newborn rat of the 
same sex under the capsule of one kidney. The 
donors were related to the hosts in being the 
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offspring of mating the grandmother with one 
brother. 

For twenty days after the operation the 
animals were given 0.9 per cent saline to drink. 
The weight of the animals was determined at 
frequent intervals. Six and a half months 
after the operation the experiment was termi- 
nated by killing the survivors. 

Results—The adrenalectomised animals in 
which no transplantation had been carried out 
all died shortly afer the substitution of water 
for saline. There was a marked sex difference 
in the survival time, the males dying 3, 4, and 8 
days, and the females, 7, 14, and 15 days after 
both 
weight preceding death was about 20 per cent 
of the normal body weight, but in the males, 


return to water. In sexes the loss of 


this decline started while they were still on 
saline. 

The average weights throughout the experi- 
ments of the 3 other groups are given in fig. 
2. There was no significant difference in 
either sex in the over-all growth rate between 
the animals living on transplants and the normal 
controls. The females bearing newborn trans- 
plants, however, showed an accelerated growth 
for the first ten weeks of the experiment, gain- 
ing during this period as much as the males. 
Thereafter their growth rate reverted to that 
of the other females. 

Discussion.—The growth rate of the normal 
Up 


sexes grow at 


adult rat shows a marked sex difference. 
to the age of ten weeks the 2 
approximately the same rate. Growth then 
slows down rather abruptly in both sexes but 
more so in the female. This sex difference is 
partly caused by gonadal activity since it can 
be diminished but not abolished by gonadec- 
tomy. The above experiment suggests that the 
depression of growth in the female may also 
be contributed to by the activity of the adult 
This effect 
could be autonomous ar, more likely, the result 
interaction. In the latter 


case the ten weeks of increased growth rep- 


adrenal cortex. adreno-cortical 


of adreno-ovarian 
resent a period during which the maturing 


adrenal gland is refractory to ovarian influence 
or during which it is incapable of supporting 
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normal ovarian function (4, 10). The sex 
difference in the behaviour of the 2 groups 
with newborn transplants is either a true pri- 
mary one or depends on the different bio- 
chemical relations of testis and adrenal as com- 
pared with ovary and adrenal. 

That the adrenal cortex plays a part in the 
regulation of growth and that the prepubertal 
adrenal gland functions differently from the 
adult organ is indicated by many observations. 
Our purpose, however, is merely to demon- 
strate how suitably arranged experiments in- 
volving adreno- cortical homotransplantation 
can help to elucidate the exact nature of age 
changes in adrenal function. A repetition of 
the above experiments, using gonadectomized 
animals, could decide whether or not the change 
of adrenal function at ten weeks is dependent 
upon gonadal activity. 

Summary.—Adult male and female adrenal- 
ectomized albino rats with coaeval adreno- 
cortical transplants and adult male adrenalec- 
tomized albino rats with newborn adreno-corti- 
cal transplants grew at the same rate as normal 
controls. Adult female adrenalectomized al- 
bino rats with newborn adreno-cortical trans- 
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Fic. 2. Average weighis of normal controls and adrenalectomized rats subjected to adreno-cortical trans 


plantation at the age of 8 months. 


plants grew for ten weeks at an accelerated 
rate. 


CorTICAL TRANSPLANTS AND LIFE Span 


Material and Methods.—Eleven female rats, 
first cousins born within eleven days of one 
another, were divided into 3 groups at the age 
of 19 months and treated as follows: 3 animals 
served as normal controls; 4 animals were 
adrenalectomised and the adrenal capsule of a 
sibling of the same sex inserted under the left 
renal capsule; the remaining 4 animals were 
adrenalectomised and the adrenal capsule of a 
four weeks old female from the same strain 
was inserted under the left renal capsule. All 
animals were put on saline for seven days, 
They were kept in the same cage and their 
weights were determined at frequent intervals, 

Results —Within seven months of the ex- 
periment all the normal controls were dead, 
having reached the age of 1 year 11 months, 2 
years, and 2 years 2 months, respectively. 

In the group with the sibling transplants no 
deaths occurred and the animals at the time 
of writing are 2 years 5 months old. They 
have on the average gained 6 Gm. per month 
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since the operation, which is considerably in 
excess Of the normal female growth rate at 
this age. 

In the group with the young adrenal trans- 
plants 1 death occurred four months after the 
operation, that is, at the age of I year 11 
months. At autopsy the transplant was found 
to be in process of absorption. The remaining 
3 animals are still alive at the age of 2 years 
5 months and have on an average gained 5 Gm. 
per month since the operation, which is con- 
siderably in excess of the normal female 
growth rate at this age. 

Discussion.—The evaluation of this experi- 
ment turns to some extent on the question of 
the normal life span of the laboratory rat and 
on the actual causes of death. Under the con- 
ditions obtaining in this colony, the majority 
of rats die between the ages of 2 and 3 years 
from a chronic broncho-pneumonic process 
which usually starts at the age of about 1 year. 
The average life span of the Wistar albino rat 
under laboratory conditions is said to be about 
2 years (11, 13), but until studies are pub- 
lished of a colony in which chronic lung in- 
fection has been prevented, the term life span 
must be understood in a restricted sense as 
meaning the age at which the laboratory rat 
usually dies of broncho-pneumonia. Any pro- 
cedure which prolongs survival under these 
conditions must be interpreted as retarding the 
progress of the broncho-pneumonic changes 
rather than as having a fundamental influence 
upon natural life span. 

So far, none of the animals in the above ex- 
periment have lived beyond the extreme ages 
teached in this colony. The survival of the 
transplant bearing animals as opposed to the 
death of the control group shows that adrenal- 
ectomy followed by homotransplantation need 
not shorten the life of the laboratory rat. A 
comparison of the 2 transplant groups has so 
far not revealed any difference in the behaviour 
of the animals with coaeval transplants and 
those with transplants one and a half years 
younger than themselves. The 1 death in the 
latter group was caused by late absorption of 
the transplant. It is to be understood that 
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compatibility of transplants was more difficult 
to ensure in this group than in the controls 
with sibling transplants. 

The striking increase in the growth rate in 
both transplant bearing groups is therefore not 
a function of the age of the transplant but must 
be because of a factor common to both groups. 
It has been shown that animals living on 
adreno-cortical homotransplants are in a state 
of mild chronic hypoadrenalism (8, 9, 17). It 
is also known that adreno-cortical secretions 
interfere with somatic growth (5, 14). These 
facts taken together might supply a sufficient 
explanation for the acceleration of growth and 
such an increase of growth potential might 
go hand in hand with an enhanced ability for 
repair and resistance, especially in view of what 
has become known about the interference with 
reactions to disease by adreno-cortical secre- 
tions. 

It is therefore possible that normal adreno- 
cortical function may, under certain circum- 
stances, be inimical to the survival of the senile 
rat; in other words, that part of the aging syn- 
drome in the albino rat may be a relative hyper- 


adrenalism. There are clinical and physiologic 
grounds for thinking that the picture of human 


female ) 
sometimes be partly conditioned by an absolute 


senescence (especially in the may 
or relative hyperfunction of the adrenal cortex. 
Our intention here, however, is merely to show 
how the technique of homotransplantation can 
be used to acquire more precise notions on these 
fundamental points. 

The advantage conferred upon the transplant 
bearing animals may consist partly in the de- 
nervation and demedullation of the adrenal 
gland which is a concomitant of homotrans- 
plantation. Suppression of the fright and flight 
reaction might be a disadvantage to a wild 
animal but may have an actual survival value 
to a laboratory animal, especially to one in a 
poor state of health. Whether this could ac- 
count for the increase in growth rate observed 
in this experiment is doubtful, however. It 
is easy to devise experiments to answer these 
questions. 

Summary.—In a group of senile rats the 
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normal controls died first. The experimental 
animals, which were adrenalectomised and had 
received adreno-cortical homotransplants, sur- 
vived and have now reached the normal life 
span for the colony. They have also shown 
accelerated growth since the operation. No 
difference has so far been noticed between ani- 
mals with coaeval and those with transplants 
one and a half years younger than themselves. 
It is concluded that adreno-cortical homo-trans- 
plantation need not shorten the life of an albino 
rat and that depression of adreno-cortical func- 
tion in a senile animal may, under certain cir- 
cumstances, prolong its survival. 

This experiment takes us also one step fur- 
ther in the interpretation of the experiment on 
age of transplant and growth rate. In that 
experiment acceleration of growth occurred 
only in animals with immature adrenal trans- 
plants, while it took place in both animals with 
mature and with immature transplants in the 
second experiment. Moreover in the second 
experiment this acceleration was maintained in- 
definitely, while in the first it ceased after ten 
weeks. 

The animals in the first experiment were 
mature females; in the second experiment they 
were post-climacteric senile females. 

It seems, therefore, that an increase of adult 
female growth rate occurs under the following 
circumstances: 1) after cessation of ovarian 
activity with either mature or immature adreno- 
cortical transplants, but not with normal adren- 
during sexual maturity, but only with 
In ad- 


als; 2 
immature adreno-cortical transplants. 
dition, there is rapid female growth before 
puberty. 

The most plausible hypothesis to cover these 
observations is that the depression of the adult 
female growth rate is a function largely of 
ovarian and partly of adrenal activity in the 
mature female and entirely of adrenal activity 
in the senile female. Gonadotrophic effects on 
the senile adrenal cortex provide the most 
likely mechanism for this functional trans- 
formation. If this is correct it would imply 
that an immature adreno-cortical transplant is 
not capable of maintaining normal ovarian 


function. This hypothesis can be tested in al! 


its parts by experiment. 


CorTICAL TRANSPLANTS AND SENILE 
ALOPECIA 
The concept of a relative hyper-function of 
the adrenal cortex in the senile rat gains a 
little support from the following experiment, 
Material Methods. female 
rats between 26 and 30 months of age were 


and -Fourteen 
used in an attempt to study the feasibility oj 
homotransplantation in animals of extreme old 
age. They were all weak and in various stages 
of senile decrepitude. Particular care was taken 
to record the skin changes at the start of the 
experiment. The skin of these animals was 
papyraceous, inelastic, and affected to a vary- 
ing degree by a characteristic baldness seen in 
old rats chiefly in the nuchal region, over the 
back haunches, and on the lower (and later 
the upper) abdomen. 

Operation was poorly tolerated and 8 ani- 
mals died in the post-operative fortnight. 

Two normal controls survived the stress of 
saline administration and continued their senile 
existence until they were killed two months 
after the start of tne experiment. There was 
no noticeable change :n their skin condition. 

Two transplant bearing animals settled down 
to a normal senile existence and showed healthy 
big transplant nodules when killed two months 
after the start of the experiment. Both had 
sibling transplants. One showed no change in 
her skin while in the other the alopecia prog- 
ressed slightly. 

Two transplant-bearing animals, when killed 
two months after the operation, showed only 
small transplant nodules in process of absorp- 
One had a sibling, the other a newborn 
In both cases there was observed 


tion. 
transplant. 
a remarkable regrowth of hair over the bald 
At the same time the rest of the fur 
This improvement was 


areas. 
improved in quality. 
maintained until the end. 
Discussion—Spontaneous cure of _ senile 
baldness has never been seen in this colony. 


Neither the controls nor the animals with 
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healthy transplants showed any regrowth of 
hair which was seen to a striking extent in the 
animals with poor transplant growth. It has 
heen shown (2, 12) that adrenalectomy en- 
courages hair growth, especially in the poorly 
nourished rat. It seems possible therefore that 
adrenal insufficiency was a factor in the re- 
growth of hair observed in this experiment. 
Since baldness of the type described is only, 
and very commonly, seen in the senile rat, this 
observation supports the idea that in respect to 
some features of senility the laboratory rat may 
be relatively hyperadrenal. That adrenal func- 
tion may aggravate or bring out coexisting 
pathology (diabetes, hypertension, renal dis- 
eases) is beginning to be understood and it is 
in this sense that we shall probably have to 
interpret these findings in the rat. 

Summary. 
in the Wistar Albino rat was unaffected in 


A form of senile alopecia seen 


control animals and in adrenalectomised ani- 
mals with healthy adreno-cortical homotrans- 
plants. Adrenalectomised animals with poor 
transplant growth showed a regrowth of hair 
over the denuded area. 

The results of this experiment could have 
probably been obtained by any method produc- 
ing adrenal insufficiency and homotransplanta- 
tion was not essential. The next problem how- 
ever cannot be tackled in any other way. 


LIFESPAN OF ADRENO-CorRTICAL TISSUE 


Material and Methods—Two male control 
tats from the previous experiment were killed 
at the ages of 817 and 827 days. The capsules 
of their adrenal glands were inserted under 
the renal capsules of 4 adrenalectomised male 
rats aged 154, 154, 164, and 164 days, respec- 
tively. The animals were kept on saline for 
ten days and were then allowed to live the 
normal life of the colony. At the age of 1 
year and 2 months 2 of the 4 animals were 
killed. Both animals were perfectly well and 
had reached the weights of 392 and 326 Gm., 
respectively. In each case a healthy transplant 
nodule was found growing on one kidney, ad- 
renalectomy being complete. Fragments from 
both transplants were implanted under the 
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renal capsules of 4 adrenalectomised male rats, 
44 days old, weighing 85, 87, 95, and 115 Gm. 
They were kept on saline for ten days. These 
young animals have now remained well for one 
month after the operation, gaining weight at a 
normal rate. At the time of the second trans- 
plantation the adreno-cortical tissue was 3 years 
old. 

Discussion.—In evaluating this experiment 
lack of knowledge of the natural life span of 
the rat should be borne in mind. The experi- 
ment is being extended to a great number of 
young recipients to insure against an acci- 
dental dying out of the strain of cortical 
tissue and it will be interesting to see how long 
the survival of this tissue can be prolonged. It 
is already clear that the actual limits set to 
the life span of the laboratory rat at present 
are not caused by an intrinsic functional de- 
terioration of adrenal cortical tissue, since 3 
year old adrenal tissue was capable of keeping 
adult male rats in a state of good health and 
is now supporting the normal life and growth 
Apart from the maximum 
survival of adreno-cortical tissue which can be 


of young animals. 


achieved by this method, a number of other 
interesting questions remain to be settled. Can 
such a transplant support the life of infant 
rats? Does the active regeneration following 
transplantation play a part in keeping this tissue 
youthful ? 

The experiment is reminiscent of the dem- 
onstration by Carrell of the indefinite survival 
The 


present instance is, however, of greater sig- 


of chicken fibroblast in tissue culture. 


nificance to students of mammalian gerontology 
since it can demonstrate the limits of survival 
in full functional activity, not of a primitive 
cell in an artificial medium, but of a highly 
specialised tissue within the animal organism. 
The possibility of thus segregating, by a series 
of investigations, “immortal” tissues of the 
body from those subject to intrinsic functional 
deterioration (aging) is very attractive. 


CONCLUSIONS 


These experiments are a small beginning and 
pose more questions than they answer but they 
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indicate at the same time the methods by which 
these questions may be solved. The simultan- 
eous (albeit dyssynchronous) aging of the 
whole organism makes analysis of intrinsic 
aging mechanisms extremely difficult. Homo- 
transplantation is the logical way out of this 
difficulty. 
of different ages bearing transplants of the 


$y comparing function in animals 


same age with that in animals of the same age 
bearing transplants of different ages we shall 
at last begin to collect some facts concerning 
the origins and mechanisms of senescence. It 
must be borne in mind that the results of such 
investigations, furnishing information on the 
behaviour of transplanted tissues, are not nec- 
essarily and not always directly applicable to 
problems concerning normal organs. ‘The use 
of normal controls can, however, largely over- 
come this drawback. It can easily be seen how 
an orderly extension of the experiments re- 
ported here would unravel the exact part played 
by the adrenal cortex in the aging process of 
the albino rat. 

For reasons stated previously this technique 
must at present be largely confined to endocrine 
tissues. Even in this restricted field an enorm- 
ous amount of work awaits the gerontologist. 
The procedure is applicable to the thyroid 
and gonads in the same way as it is to the 
adrenal cortex. For the anterior pituitary a 
slightly more complex approach will be neces- 
sary because of its partial dependence upon the 
integrity of its neuro-humoral connections with 
the hypothalamus. Islet tissue, because of its 
position within a vital exocrine gland, will also 
demand special treatment; its implantation will 
have to be preceded by selective destruction of 
the host’s islet tissue, leaving his exocrine 
pancreas intact. 

To extract all possible information from such 
experiments, patient and undisturbed team 
work over a number of years will be required 
at institutions where generations of animals 
can be followed under well standardised con- 
ditions throughout their life history. Such a 
development is not likely to occur in Britain 
at the present time. 

The purpose of this paper is to stimulate by 


GEIRINGER 


an illustrated description interest in what seems 


to be the only method at present at our com. 


mand for the study of intrinsic age changes 


within the animal organisation, 


Technical de- 


tails and discussion of results were restricted 


to a minimum because this is an article on the 


strategy of gerontologic research, not on its 


tactics, nor on its objectives. 


These investigations were grant-aided by the Medi- 


cal Research Council. 
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alm a difficult task is one which 

requires a long time and one which has a 
low probability of a correct result. Little is 
known however about the nature of the rela- 
tion between errors and the time required in 
perceiving or solving problems of varying 
difficulty, and there has been only a limited in- 
terest in the relation of speed of response and 
difficulty (5, 12). 

Both time and errors are descriptive of the 
output of a human subject in response to some 
stimulus or input. Although we often use the 
subjects’ errors as a measure of the input dif- 
ficulty, we usually lack enough information 
about our stimuli to permit the desired analyses 
or inferences about the input-output relations. 

The total time, T, to solve a problem is the 
sum of the times involved in the component 
events (or some portion of each component if 
they overlap), a point which will be developed 
in detail later in the present paper. Less 
obvious is the fact that the probability of a 
correct solution, P, is a function of the product 
of the probabilities of the component events. 
It seems plausible that the probability of get- 
ting a correct solution might be the product 
of a series of different functions of time, i. e., 
the probabilities associated with the times of 
the different events in deriving the answer. In 
the case where a longer total time results from 
a change in set or readiness to respond we may 
be observing an increase in time of a com- 
ponent event where the probability, P, is 
minimally dependent upon time, T, but still 
related. 

The above relations assume importance be- 
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cause a progressive increase in reaction time 
has been reported in later life (6, 16), If P 
is an inverse function of T then one would 
also expect to see a drop in P in later life. The 
slow response of the elderly has been regarded 
by some as largely a non-psychologic change 
because mental measurements with time limits 
show greater decrement with advancing age 
than power tests or tests without time limits 
One has to decide which of the age curves 
most properly represents aging of mental abil- 
ties, i.e., the curves with or without time as 
a component. Such issues require an under- 
standing of the relations of P, T, difficulty, and 
age. 

It should be mentioned that timing of mental 
tests is done in two general ways: 1) the time 
taken by an individual to solve a problem such 
that he is satisfied with his solution, and 2) 
the time required for his first answer. In the 
first case a subject in repeating the cycle of 
operations necessary to secure an answer raises 
the probability of a correct solution while 
simultaneously increasing the time. Thus after 
the first cycle of operations in solving a prob- 
lem, P increases as well at T; whereas within 
the first cycle of operations P and T are likely 
to be inversely related. The present study in- 
plicitly uses the second case above in which 
a single cycle of operations is considered be 
ginning with the presentation of a stimulus or 
problem to be operated upon and ending with 
a response. 

A previous paper (1) suggested how age 
changes in T and P might be explored ina 
simple homogeneous task that could be & 
perimentally varied in difficulty. The task cot 
sisted of adding single columns of digits of 
varying lengths. The independent measure of 
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ADDITION, SPEED, AC 


difficulty was the number of digits in the series 
or the number of addition operations. In that 
study, performance was expressed as_ the 
amount of work per unit time and no attempt 
was made to develop explicitly the relation of 
P to difficulty. 
groups were studied, no estimate was possible 


Because only two narrow age 


of how these relations might change with ad- 
vancing age. The present study utilized the 
same task, simple addition, and attempted to 
determine in a larger series of subjects the 
relations of: time and difficulty; probability 
and difficulty ; and the possible age changes in 


the parameters of these functions. 


MetHops 


Materials. 
problems of varying column length were pre- 


Pages of single column addition 
pared as previously described (1). Subjects 
were instructed to add the columns of digits 
as quickly as they could. For each length of 
problem the proportion correct, P, and_ tiie 
per column, T, were computed. In individual- 
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ly administered tests, two minutes per page 
or time to complete the page was used as the 
time limit. In group testing, a time limit of 
one minute each was used for the pages of 2, 
3, and 4 digit problems, and a two-minute time 
limit per page was used for all longer problems 
(1). 

Subjects —A total of 413 
tested in the age range 16 to go years inclusive 
(table 1). 
native language and had a minimum of four 


subjects was 


Ali subjects had English as their 


years of education. All subjects over the age 
of 60 were tested individually after screening 
for visual acuity in which the subjects were 
required to read orally pages of digits of the 
same type size as the test material. The sub- 
jects were students in a Baltimore high school, 
members of adult education classes of the Bal- 
timore schools, convalescing patients in general 
hospitals, and selected residents of the Balti- 
more City Hospitals home for the aged. The 
high school and 60 year old subjects are the 
same groups as previously described (1). 


TABLE 1. Distrinution oF Supyects’ AGES AND Type oF OccUPATIONS 
Age 16-20 20-29 30-39 40-49 50-59 60-69 70-79 80-89 
Subjects n 193 34 35 33 28 46 29 15 
Years of education Median 11 12 14 11 9 8 7 8 
Range 8-16 8-20 8-17 4-17 4-17 4-12 6-12 

Occupation 
Professional l 2 

A. (Graduate training 1 2 

in specialty) 
B. (No graduate training, e. g., 5 7 3 3 l 
nurses teachers) 

Management 

A. Senior executive l 

B. Junior executive 2 1 1 1 
Skilled (Machinist) | 3 2 2 
Semi-Skilled (Machine operator ) 2 3 12 10 23 11 
Sales representative 2 2 
Sales clerk 1 1 1 1 l 2 
Typist clerk 11 9 5 2 1 
Unskilled 2 1 7 6 
Housewife 5 9 8 4 2 4 
Students 193 
Miscellaneous 9 1 4 6 1 


1 f . . . . 
Information about previous occupations not available. 




































RESULTS 


The time required to add a series of digits 
increases as a function of the number of digits 
or addition operations. In the present data this 
relation was best described by the empirical 
equation 

T(n) = Kn; (1) 
where T(n) is the total time required for a 
problem of n addition operations in length, 
(n+ 1 digits), and K and m are constant for 
an individual or for an age group. The ob- 
served mean points and lines of best fit are 
given for 3 age groups in figure 1. The forms 
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Fic. 1. Time per problem, T(n), as a function of 
problem length, n. Mean values and lines of best fi 
are given for 3 age groups. Data are plotted ir 
the form, log T(n) —log K +m log n. 
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* Equation (1) may be developed from the one 
previously reported (1) for the mean operations per 
second as a function of problem length, Y= 
ee 
x=’ 
number of addition operations in the problem and A 
and n were constants. To solve for total time T(n) 


xX A 
we use Y=7F(xX) =X or T(X) =x X@+*1),-The 


Y was the mean operations per second, X the 


latter equation is equivalent to (z) above and in 


: I 
terms of the present notation A —«K a+ Im 
and X—n. 
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of the fitted equations can be justified in par 
by the considerations outlined in the later se. 
tions of this paper. The least squares method 
of fitting was used because it minimizes the 
variance of the estimates of the parameters, 

The values of K and m in expression (1), 
T(n) = Kn™, change with age as shown by 
the results obtained from fitting of the data 
of successive age groups (table 2). The valye 
of m seems to approach a limit of 1 in the 
oldest groups, whereas K seems to rise with 
positive acceleration in later life. This in. 
crease in K appears analogous to the increase 
in simple response time in later life (16). For 
the aged the time required to add a series of 
digits approximates a linear function of the 
number of addition operations required, i.e, 
the exponent m is about (approaches) 1 in 
equation (1). 

The observed points to which the above ex- 
pression was fitted were median values. This 
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measure of central tendency was used because ind a 
of the marked skewing in the distributions of 
time scores. probabi! 
pected 
TABLE 2. PARAMETERS Derivep For EAcu AGe Group relation 
IN THE Expression T=Kn™ equation 
Age K - where 
16 - 20 89 1.26 = 
20 - 29 85 1.26 and P, 
30 - 39 88 1.18 scribes 
40 - 49 90 1.12 short p 
50 - 59 1.24 1.11 ae ton 
a te ° 
ao te cen 
80 - 89 3.23 98 P(n) t 
rise present 
probabi 
Because of the age changes in the constants is sugs 
in the above expression, the young and the aged closely 
are more nearly alike in the amount added pet 
unit time (work) for long problems than fot in long 
short problems. The variables, addition oper — penden 
tions per unit time, problem length, and agé, | longer 
describe a surface illustrating this feature. The > error « 
empirical surface for the present data, uncot > a few | 
rected for wrong answers, is shown in figure 2 limits. 
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problem but also the probability of a correct 
answer is of interest. Thus, as one systema- 
tically increases the length of a problem the 
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Fic. 2. The relations of addition rate, problem 
length, and age. 


probability of a correct answer should be ex- 
pected to decrease. In the present data this 
relation was best described by the empirical 
equation, 

P(n) = Poe; (2) 
where P(n) is the probability of a correct 
answer to a problem of n operations in length, 
and P, and a are constants. This equation de- 
scribes the probability of a correct answer for 
short problems only, i.e., less than 10 digits. 
For longer problems there was an apparent in- 
creasing curvilinearity in the relation of log 
P(n) to n which could not be evaluated in the 
present data because of the unreliability of the 
probabilities determined for the long series. It 
is suggested that the relation may be more 
closely approximated by 

P(n)=P,.c = (3) 
in long series. The constant b is largely de- 
pendent upon the probabilities derived from the 
longer problems where in the present data the 
error of measurement was greatest, i.e., only 
a few problems could be completed in the time 
limits. It is apparent that the value of b is 
small in the present data (fig. 3). Thus 


for short problems the relation is approximate- 
ly linear in the form 

logeP(n) = logeP.—an; (4) 
the expression used in fitting the data. 

The observed points and the lines of best fit 
are shown for 3 age groups in figure 3. In 
this figure the log probability is plotted against 
the number of operations per problem. The 
constants in the equation (2), as derived from 
the least squares fits for successive age groups, 
are given in table 3. The observed points 
used in fitting the curves were obtained by 
dividing the sum of the number of problems 
correctly added by the number of problems 
_3N. 
=N 
of time scores, the distribution of probability 
scores for individuals on a particular length 


added, i.e., As in the distributions 


of problem is markedly skewed. For very 
o12345 678 9 
1.00 T iii nn a a 
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Fic. 3. The relation of the probability of a correct 
answer, P(n), to the length of problem or number of 
addition operations, n. Lines of best fit and mean 
values are given for the 3 age groups. Data are 
plotted in the form, log [10 P(n)] = P’. —bn. 
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short problems, 2, 3, 4 digits, the median P as 
well as the mode are often 1.0. 
The measure of central tendency used above, 
BS 


aN. 
xN 
less than 1.0 and thus fits the intuitive notion 
that there is always a slight probability of 
making an error regardless of the simplicity of 
the problem, i.e., even in 2 digit additions. 


, gives some weight to the probabilities 


TABLE 3. PARAMETERS FOR EACH AGE GROUP IN THE 


EXPRESSION P(N) = Poe“ 

en ae eS ah cs 
i i —— a  —_— 

20 - 29 1.00 .007 

30 - 39 1.01 .008 

40 - 49 1.01 .007 

50 - 59 1.01 010 

60 - 69 1.00 012 

70-79 1.02 025 


80 - 89 1.00 021 


Having the probability of a correct answer, 
P, and the total time, T, required to solve a 
problem both expressed as functions of n, the 
number of addition operations, implies that the 
probability could be expressed as a function of 
time. Solving the equation (1), T(n) = Kn", 
for n we have, 

T(n) 1/m 
c= Ee (1-1) 

Substituting this expression for n in the 

equation (2), 





Pts) = Pe™, 
we get 


P(n) = P,exp| st (5) 


Such an expression, or a more complete one 
for long problems as well, would presumably 
hold for individuals. Thus as a subject is re- 
quired to solve problems of increasing un- 
familiarity (i.e., increasing difficulty) his time 
would increase accordingly and his probability 
of a correct answer would decrease as a func- 
tion of the time required. In the next sections 
a rational development is attempted by means 
of assumptions about the frequency of occur- 
rence of the various partial sums in addition 








and the various constant and iterated processes, 
In view of the preceding results it seems quite 
possible that one could develop a model or 
simulated system which would describe in large 
part the process of addition in the human syp. 
ject. Such a model would very likely prove of 
value in helping define or localize problems of 
psychologic measurement and the nature of 
aging of the intellect. 


THE MopeEL 


The block diagram in figure 4 is a schematic 
picture of one system which describes the per- 
formance of simple addition. The blocks in 
the diagram will be identified as they might 
occur for an individual adding a printed column 
of digits and writing down the answers. Modi- 
fication of the system for orally presented 
digits, different types of information, opera- 
tions other than addition, or different types of 
information output will be obvious. 

Ig is the external information source, which 
in our case is a printed column of digits. |, 
is the information receptor, in our case the 
eye, and Sx the exterior signal, a pattern of 
light rays. Sp”, the first digit is received by 
Ip, and transformed to an internal signal, S,"", 
i.e., the nerve impulse. The internal signal, 
S,, is recognized as a digit by Ip., an in- 
formation recognition unit, and a refined signal 
S,") is $ent to the adder or operational unit 
Io where it is stored in the short term memory 
unit STM. The second digit Sp‘) is transmit- 
ted and transformed in the same manner until 
it leaves Ip, as S,‘?). The introduction of 
S,) into Ig acts as a code signal to release 
S.“™ from the STM cell and the two signals 
are operated upon and transformed into 4 
signal S, representing the sum which is stored 
in STM. The unit Ip thus performs the opera 
tion of addition and holds the partial sum 
until the next digit comes in when it in tum 
is added to the partial sum. 

The information that the problem is over is 
transmitted to Ig as a code, either by the 
printed bar denoting the end of the column, by 
the absence of any further exterior signals, o 
some other means. S, is then released from 
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STM to Ip. where it is recognized as an integer 
and is transmitted to a transmitter activator, T, 
as S, which patterns a sequence of motor unit 
responses and thus in turn activates an in- 
formation transmitter I, by sending on the 
signal S;. It in this case is the hand which re- 

cords the external S_* as a mark at I[p*. 

The blocks Ip., Io, T, and their associated 
memory cells should correspond to functions 
of the central nervous system, but it is un- 
warranted to assume that they are localized, 
distinct functions as might be inferred from 
the diagram. 

In order that the system and the above 
operations might describe the phenomenon of 
addition we assume the following about the 
system : 

1. The sensitivity of Ip., Io, and T to 
signals varies directly as a joint function 
of the frequency of past occurrence and 
signal strength. 

2. The cells labelled LTM are long term 
storage elements responsible for the sen- 
sitivity of Ip and Ip. 

3. The cell attached to Ip, and labelled STM 
is a short term memory element for stor- 
ing digits and has a rapid decay with 
time and some maximum capacity. 

4. The cell labelled STM and attached to 
Io is a short term memory element for 
storing partial sums. 

5. The initial strength of the internal signal 
S, varies directly as the strength of the 
external signal S~, and decreases with 
elapsed time. 

This system is a relatively simple model that 
agrees to a considerable extent with the ob- 
served phenomenon and facilitates isolation of 
certain parameters as discussed in the next sec- 
tion. The system relates internal signal strength 
to the external stimulus and allows for a weak- 


ening of the signal if too much time is taken in _ 


transmission. Experience is a determining fac- 
tor in this system. If “noise” is introduced 
into the system we then have the possibility of 
confused recognition due to: high noise level, 
weak signal, time delay, inexperience, or a com- 
bination of these. In passing it is noted that 


motivational differences in subjects might re- 
flect different “noise” levels in the central 
nervous system, the highly motivated subjects 
having the lowest ratio of noise to signal 
strength. 
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Fic. 4. Schematic diagram of a system which 
simulates the performance of simple addition. The 
units in sequence beginning at the left are: Iz, ex- 
ternal information; Sze, external signal; Ix:, informa- 
tion receptor; S;:, internal signal; Ine, information 
recognition unit; STM, short term memory unit; 
LTM, long term memory unit; I., operation unit or 
adder; T, transmitter activator; I;, information trans- 
mitter; Se*, new external signal and; Ix*, new ex- 
ternal information. 


MATHEMATICAL MOopEL 
Addition Time 


The time required to add several digits can 
be separated into 3 general components: 1) 
the time required for the perception of the 
digits; 2) the time required for the addition 
of each digit to the partial sum of digits pre- 
viously added: 3) the time required to write 
down the answer. 

Component 3, the time required to write 
down the answer, will not change very much 
with n, the number of additions. For the range 
of n considered here, the sum can only be a 
I, 2, or 3 digit answer. This component will 
be a very small part of the total time in prob- 
lems of about 4 or more digits. We can take 
it to be a constant independent of n and will 
denote it by ty. In the physical model, ty is 
the time required for the passage of the signals 
S,, S,, Se and for the operation of Ip, (in re- 
cognizing S, and transmitting S,), T, and I, 
(fig. 4). 

The time required for the perception of each 
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digit should be about the same for each digit 
regardless of its position in a series, In the 
model this perception time will be the time 
needed for the operation of Ips, for the trans- 
mission of Signal S,, and for the operation of 
In, in recognizing S,. Letting t, be the time 
needed to perceive any single digit, the total 
time for the sequential perception of n+ 1 
digits will then be (n + 1)t,. 

The addition of each succeeding digit to the 
sum of the preceding digits takes place in I,, 
and its time will be the operation time of I, 
plus transmission time of S,. This process 
should require about the same amount of time 
(for each digit) for the first few digits. That 
is, for a short problem or for the first few 
digits of a long problem, we assume that there 
is a constant addition time, ty. This might hold 
until n reaches some critical value, which we 
call ny, but beyond this each addition in a 
The 


time, t,, for short maximally familiar problems 


sequence might require a longer time. 


is primarily the result of some physiologic 
limit, whereas the longer time required as n 
increases might be expected to depend on the 
individual’s experience with problems of this 


T(n) 


tw 


T(n.) 4 


length. This experience could be expressed 
as a probability distribution giving the fre- 


quency with which the individual -has encount- 


ered addition problems of any given length. 
n 
jitk— s 
; 2+k 
i=no+1 


There is no direct evidence on the form of 
this distribution, but it must certainly be very 
highly skewed, long problems being much more 
infrequent in daily life than short. A simple 


form which has frequently been used for skew- 
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ed distributions is the following form of 
Pareto’s distribution, 
A, 
-——, k>O. 
ni +k 
In particular, Zipf (17) has shown that a great 


frequency, N (6) 


variety of linguistic, economic, and sociologic 
data can be fitted at least approximately by this 
distribution, Tor the present application, yy; 
are concerned only with the tail of the distr) 
bution, since we have assumed that for small 
n, the addition time is fixed by a physiologic 
limit at a constant t,. 

If we now assume that the actual time r¢ 
quired for the nth addition, when n is greater 
than ny, is inversely proportional to its fre 
quency in the experience of the individual, we 
can write this time as 

t. “({n) (7) 

The total time T(n) required for the com- 


int +k for n > n,. 
pletion of the addition problem of n operations 
will then be, when n = ny, 

T(n) tw-+ (n+ 1) t,-+ nt,, 
since there are n additions to be performed. 


(d) 


This is, of course, linear in n, or 
T(n) =A, + B,n, for n S no. 
When n is greater than ny, we will have for 
Tin) 


{Q) 


n 
+ (n+ 1) ty + (ny)ta 4 ¥ t,’(i) 
i lo +! 
nN 
(n—n,) th + B ») it +k, 
i=a-+ 1 (10) 


The sum here can be evaluated with suffice 
accuracy for our purpose by the first 2 term 
of the Euler-Mac Laurin summation formula 


giving 


k 


(n2+k_py,2+k) 4 (nitk_pn,'tk), = (11) 


This summation is exact for k = O, and 
k will always be small, so the error can bk 
ignored. 

So we finally have 

T(n) = A, + B,n+ Cn! +* + Dn? +*, 


for n > np. (12) 
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Equations (9) and (12) then give the de- 
pendence of T(n) on n, which consists ot a 
straight line portion up to no, and then a curve 
that is approximately parabolic. Of course, we 
cannot expect to observe a sharp break in the 
form of T(n) at n= ny. 
individual this probably would not appear, and 


Keven for a single 


certainly when our observations are averages 
for a large number of individuals we must 
expect a gradual transition instead of any sud 
den change. 

In the section on results the following equa 
tion was used to fit the relation between tine 
and problem length : 

T(n) (1) 
In the fitted curves the values of m were very 


Kn", 


close to unity or exceeded it, so that (7) gives 
an expression for time corresponding to the 
third term in (72). The fact that the 
complicated equations (9) and (72) were not 


more 


needed to obtain a good fit could easily be ex 
plained by sampling errors and other sources 
of variation in the observed data. Certainly 
such curves could be fitted but hardly seem 
necessary if one looks at the data. One may 
then conclude that the observations are not in 
disagreement with the analysis of the time re- 
quired for completing an addition problem 


which has been given here. 


Accuracy of Addition 

The possible sources for error in performing 
an addition can be analyzed into 4 components 
as follows: 1) errors in perception of the 
digits; 2) errors in the addition of a digit; 3) 
efrors in carrying over the partial sum; 4) 
efrors in writing down the answer. 

When n+ 1 digits are added there must be 
n+ I perceptions if the problem is carried 
out, as usual, by adding one digit at a time. 
If we assume that the probability of correctly 
perceiving any one digit is the same as that 
for any other, and call this constant probability 
?» then the probability that all n+ 1 will be 
correctly perceived is 

Roasts, (173) 
The probability p, is, in the physical model, 
the probability both that Ip, operates correctly 
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and that the signal S, is not distorted during 
transmission. 

Some individuals add by groups of 2 or 3 
digits instead of single digits. Let g be the 
number of digits in a group, then there must 
be n/g correct perceptions in order that no per 
ceptual error is made. If the probability of 
the 


probability that all the groups will be correct- 


any correct perception is now p,’, then 
ly perceived is 

P, pe" (14) 
which is of the same form as (73). This is 


‘} ' 
(py , 


not quite exact when n is not exactly divisible 
by g, but this small difference can be ignored 
for our purpose. Even if the grouping is not 
the same but varies slightly, g represents the 
average grouping and the resulting estimate 
of P, closely approximates the actual P,. Since 
the other components of the error can be treat- 
ed in the same way, this means that we do not 
need separate considerations for individuals 
who add by groups of digits. 

Now consider p,(n), the probability that the 
addition using the nth digit will be correct. 
Pa is the probability that S, is not distorted and 
that I, carries out the addition operation cor- 
rectly. In the process of learning to add this 
might be expected to follow the usual S-shaped 
type of learning curve as shown in figure 5, 














where the abscissa is the number of trials. 
5 
| 
ote © oo 5 
N 
Fic. 5. Generalized learning curve illustrating the 


probability of a correct response, P,(n) as a function 
of the number of trials, N. 
number of 


Lut in this the trials is 


just the frequency of use discussed in the 


case, 


previous section, and for which we adopted 
the distribution given by (6). To arrive at an 
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expression for the dependence of pa(n) on n, 
we need a relation between pa(n) and N, fre- 
quency of use, and then we must eliminate N 
between this expression and (6). Various 
equations have been fitted to learning curves, 
in particular the normal probability integral 
(4). The use of the normal probability in- 
tegral (or any similar formula adequate to ex- 
press a learning curve) and the Pareto distri- 
bution, would give a very complicated expres- 
sion for the relation between pa(n) and n. 
This would be quite unsuitable for our pur- 
pose, because the available data are not suf- 
ficiently accurate. However, it is not hard to 
see that eliminating N between figure 5 and 
equation (6) would result in a relation of the 
form indicated in figure 6. This curve im- 
mediately suggests using 

Pa(n) = page * — b”, 


(15) 


P(n ) —_— Pg Ps | i I —— -wPs” +1 PP te [ 


— Poe‘ C,n+C,n?+C,n'), 


where 
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However, there is an essential difference here 
in that a problem involving only 2 digits dog 
not require any carry-over, the addition being 
performed with directly perceived digits. Thy 
the process of carry-over makes its appearance 
first in the 3 digit problem in trying to fit re. 
lations to the observed data on correct addition, 
If we actually assume probability of correct 
carry-over to vary with n, similar to correc 
addition, then we get a formula similar to (1) 
P. —_— Poe” —1,—(B,n + B,n? + B,n*) for n> 2. 
(18) 
The probability that the answer will be 
written down correctly can be assumed to bea 
constant Pw, independent of n. This involves 
the same parts at ty and requires the corre¢- 
ness of S,, S,, S;, Sz and Ig., T, and I. 
Finally the probability that the whole prob- 
lem will be worked correctly will be 


(A,+B,)n+(A,+-B,)n*+(A,+B,)n° 


(19) 


Po — PwPsPoe'; C, — A, + B, = loge(PsPoaPoe ), C, = A; + B., C; ae A; zi B.. 


This is general enough to fit most curves of 
the indicated form and is the expression which 
we will use. 
The probability of all n additions being cor- 
rect is 
Pe pelt eats) ; .<. palm). 


Using equation (15) this gives 


(16) 


Ps = Pea" exp 





m= I m= i! 


which could be written as 


Pa = Poate— Ai" + A,n? + A,n*) (17) 
with 
a b a b b 
ee Gg eT Ge 


The probability of correctly carrying over 
the partial sums will be the probability that the 
short-term memory unit STM, which is part 
of I,, operates correctly. This probability 
should vary with n in the same way as Ppa. 


n n ) 
a y m—b ») “a 





It should be noticed that knowledge of P(n) 
will not permit determination of the 4 com- 
ponents of error since only the resulting pro- 
duct is actually observed. When expressions 
of the form of (19) were fitted to the data 
it was found that the C, term could be taken 
as zero and that even the C, term was oi 


a b ce: | 
Poa"exp { sun +1) —n(n + 1)(2n+ 1), 


doubtful significance, although probably 1 
zero. 
Discussion 

While we do not have enough informatio 
about our input and output to yield a thorougl- 
ly satisfying set of relations in the preset! 
study, we seem to have enough information t 
construct a plausible model to account fo 
some of the observed changes in performantt 
and to anticipate future issues and research 
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Certain factors are characteristically employed 
to account for changes in the performance of 


the elderly, e. 


., lack of practice or disuse of 
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Fic. 6. Generalized curve illustrating the probability 


using the nth digit in a series. 


tion and/or slow reaction time. 
simulated system were unchanged with advanc- 


suffer both in 
of previous storage when making the combin- 


near the end of long problems. 


of acorrect response, Pa(n), in the addition operation 


the skill, poor motivation, a slowed adopted 
tempo of work, greater task vigilance, poor 
perception of the task or problem, slow percep- 


If the entire 


ing age except for longer transmission time 
between units, the output of the system would 
» and T by virtue of the decay 


ing operations of addition. The present data 
indicate that older individuals are relatively 
slowest for very short or easy problems, sug- 
gesting an age increase in the minimum time 
that the nervous system requires even for a 
very familiar operation. The time for all opera- 
tions was longer in the elderly although the 
size of the time difference between the young 
and the elderly was reduced in the operations 


There was no evidence in the present study 


that the elderly were adopting a slower work 
tempo to attain a maximum accuracy; their 
accuracy declined at a greater rate than the 
young when problem length was increased. If 
a slower work tempo or greater vigilance were 
important here, one would suspect that the 
elderly would show a greater increase in time 
as problems became longer and less decline in 
accuracy. Actually the converse was observed, 
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i.e., the elderly increased their working time 
more slowly ard their accuracy declined more 
rapidly than the young when problems were 
lengthened. The distinction must be made 
between a voluntarily adopted work tempo and 
a tempo determined by conditions beyond the 
control of the individual. The thesis here is 
that the siow tempo of the aged is not pri- 
marily a voluntary phenomenon, although there 
is reason to believe that to some extent an aged 
individual may slow his performance for com- 
pensatory purposes (14). The slower tempo 
of the aged results in less decrement than in 
young persons when the work period is ex- 
tended (3), presumably because the elderly 
have greater time to dissipate any residual ef- 
fects from previous operations. 

The operation of simple addition is such a 
basic skill in daily living, almost as necessary 
as the spoken word, that one would suspect 
that in the elderly impairment of the skill 
would not be a simple disuse phenomenon. 
Some individuals may maximize their probabil- 
ity of correct answers by rereading the problem 
or repeating part of the cycle of events several 
times, for example, to avoid reversal of digits 
in a series. Welford and associates in their 
analysis of age and skill pointed out that the 
breakdown in skill with advancing age appears 
to be more a defect in, “. . . . organizing the in- 
coming data and relating it to the relevant ma- 
terial . . . . than in availability of past experi- 
ence itself” (14, p. 16). Thus, “... . incom- 
ing data function less efficiently, requiring, for 
instance, a stronger signal or more time than 
they did before” (14, p. 146). This certainly 
would suggest that the elderly would benefit 
more from problem repetition than the young 
or do relatively better on untimed tests. The 
Cambridge group would expect that any im- 
pairment of imput mechanisms would tend to 


_produce less change in a skill or habit well 


established than in a relatively unfamiliar skill. 
This leads to the general hypothesis that, as 
one systematically varies problems from fami- 
liar to unfamiliar, the aged will show a greater 
decline in probability of correct responses. 
Previous analysis shows that speed of writ- 
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ing (2) is correlated more highly with ad- 
dition rate in the elderly than in the young (1). 
This correlation holds even when the propor- 
tion of time spent in writing an answer is 
small. Furthermore both speed and accuracy 
in addition were markedly impaired in the 
senile psychoses. In the latter cases at least, 
organic changes in the nervous system are 
highly correlated with a marked decline in 
speed of response. It seems that underlying 
both speed of writing and speed of addition 
is a common factor perhaps of a physiologic 
nature. An earlier study demonstrated a cor- 
relation between age and a mental speed factor 
(6); the speed factor was found to be repre- 
sented in all the tests used. 

With age there seems to be a reduction in 
the number of neurons (7, 10) which might be 
used in conducting or storing information 
(13). Loss of cells and possible altered func- 
tion in the remaining fibers and synapses would 
significantly reduce the excitation that the 
environment may impart to the nervous system. 
With lower excitation one would expect a slow- 
er response. 

The concepts used in the physical model or 
simulated system have drawn upon the prin- 
ciples of communication systems described py 
Shannon and Weaver (11) and also by Weiner 
(15) for other purposes. It is to be hoped 
future studies will permit a more rigorous ana- 
lysis with a view toward linking the observed 
psychologic phenomena with the principles of 
the nervous system such as outlined by Rashev- 
sky (9) and Landahl (8). 


SUMMARY 


1. An analysis was made of the task of 
simple addition in relation to the length of the 
series of digits added, time T, probability of 
success P, and age of the subjects. Data were 
reported on 413 subjects in the age range 16 
to go years inclusive. The subjects were re- 
quired to add rapidly single columns of digits 
ranging in length from 2 to 25 digits. 

2. The elderly subjects were slower for all 
lengths of problems and showed less accuracy 
with increased length of problem. The time 
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required to add a series of digits as a function 
of problem length was described by the expres. 
sion, T(n) = Kn™, where T(n) is the total 
time, n is the number of addition operations 
and K and m are constants. The probability of 
success as a function of problem length was 
described by the expression, P(n) = P,e-# 
where P(n) is the probability of getting q 
problem of n addition operations correct, n js 
the number of addition operations, and P,, a 
and e are constants. 

3. The empirical equations seem to be ap- 
proximations to rational expressions derived 
from an analysis of the task of addition. By 
making certain assumptions about the nature 
of the task, the expression for addition time 
was developed, T(n) = A+ Bn-+ Cat’4+ 
Dn?*+, The corresponding expression for ac- 
curacy of addition was P(n) = P,e~(Gr+Gr 
+ Cn"), Within the limitations of the present 
data these expressions seem to be valid. Having 
2 equations in terms of n, the number of a(- 
dition operations, it is possible to express P as 
a function of T. 
or model was described which incorporates as- 


A simulated physical system 


sumed characteristics of the human subject do- 
ing addition. 

4. There was no evidence that the elderly 
were adopting a slower work tempo to attain 
a maximum accuracy; their accuracy declined 
at a greater rate than the young when problem 
length was increased. It seems that the loss 
of speed of the elderly is a phenomenon bask 
to mental events and one intimately involved 
in aging of the nervous system. 


The data reported in this study were gathered under 
the auspices of the Gerontology Section of the Na 
tional Heart Institute and the Baltimore City Hosp 
tals with the cooperation of the Baltimore City 
Schools, the U. S. Public Health Service Hospital 0 
Baltimore, and the Fort Howard Veterans Adminis 
tration Hospital, and with the assistance of Mrs 
Charlotte Fox Rogers and Mr. Jack Botwinick. Us 
of the facilities of the Psychometric Laboratory 0 
the University of Chicago in the analysis of the data 
is gratefully acknowledged. 
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THE EFFECT OF AGE ON THE INCIDENTAL RELEARNING OF STAMP VALUES; THE 
USE OF DEDUCTION IN A SUBSIDIARY TEST 


D. SPEAKMAN, M.A. 


(From the Psychological Laboratory, The Nuffield Research Unit into Problems of Ageing, 
Cambridge, England) 


Sagan culture has, since antiquity, con- inability to readapt themselves to the ney 
ceived of later life as a period when habits values, and, consequently, less knowledge of 

become rigid and change is almost impossible. them. 

It is perhaps natural, therefore, that this point 

of view has been reflected in one form or an- EXPERIMENTAL METHOD 

other in certain contemporary studies on the 

effect of age on learning tasks (1, 2, 3, 4, 5, 6, 

7), and also perhaps in clinical studies which 


Six stamps valued at 3d., 1d., 25d., and 34, 
were the basic material for this experiment 
: ; cai The numbers indicating the value were te. 
contain the observation that memories from , ¢ ae 
moved by means of a perforating punch, and 


many years past remain in patients who are apt : ; 
yd P : I I the stamps were mounted on both sides of a 


to forget more recent events. 

The opportunity occurred recently to test 
the hypothesis that older people are less able First Side of Card 
to modify their habits in an experiment which 


piece of stiff card in the following manner: 


: ogi ‘ Number I 2 3 
may at first sight seem trivial but which pre- i Red tii Or: 
. I dict 
sented a task certainly not so regarded by the as cdl old my ad 
+ re mae Due . 


subjects and which was more realistic than CAs eile 
most undertaken in the laboratory. 

On May 3, 1951, the colours of many of Second Side of Card 
the lower value British postage stamps in com- 


1d. 4d. 2d. 


Se Number 4 5 6 
mon use were redistributed, so that although > >. we 
: Colour Blue Brown Mauve 
the same colours were retained on the newer : ‘ 
: 2 : New value td. 2d. 3d. 
issues, the colour of each value with the excep- Old value hd rid 
° Tas « = 3U. 3d. ju: 
tion of the 3d. stamp was changed. British 
stamp design has a conservative tradition, and Since the design for all stamps was identical, 


the previous association between colours and _ colour was the sole point of difference. 
values on the lower value stamps had continued The round value discs clipped from both new 
without a break since 1912. The actual design and old stamps were mounted on a “clue card.’ 
on the face changed somewhat in content, but There were thus 11 dises on the card, 2 colours 
not appreciably in layout, over this period. The for each value (except the 3d.), and 2 values 
situation seemed to offer a unique opportunity for each colour (except the mauve )—the olf 
to study the effect of age on the adaptation of value and the new one. 

stamp users to the new conditions and the de- The use of the clue card requires some e 
gree to which incidental learning of the new planation. A subject could use it in eithe! 
issues had taken place. It would be expected, of two ways: he could either use it simply * 
from the hypothesis mentioned above, that an aid to memory, or he could, if he knew cer 
there would be fairly good knowledge of the tain of the stamps, use it to deduce logically 
old values among older people coupled with an the values of the rest. In practice some 90 pet 


set ES _ a » sre z identify either 
Submitted for publication October 13, 1953. cent of the sample were able to identify e 
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the old or new values of the red and green 
stamps; working on these two premises it was 
possible to deduce all the other values as fol- 
lows: (a) If the old value of the red is 1d., 
then the new value of the red must be 24d., 
and the new value of the blue must be Id., and 
the old value 25d. (the same information could 
have been deduced from knowledge of the old 
or the new value of the blue stamps); (b) If 
the old value of the green is 3d., the new value 
of the green must be 14d., the new value of 
the orange must be 4d., the old value of the 
brown must be 14d., the old value of the orange 
must be 2d., and the new brown also 2d. (the 
same information could have been deduced 
from knowledge of the old or the new values 
of either the orange or the brown stamps) ; 
(c) Since there is only 1 mauve 3d. disc, this 
stamp must have been the same in both old and 
new series. To subjects with a fair knowledge 
of either the new or the old values the process 
was considerably less complicated than this, 
since they had merely to identify the one value 
in each colour pair belonging to one series and, 
ly elimination, the second member of the pair 
must belong to the other series. By contrast, 
subjects only knowing one or two of the new 
series and no old values had a more difficult 
task in identifying the new, since the process 
than deduction for each 
The effect of this latter factor 
on the results is considered later. 

The help of 80 subjects aged 20 to 86 was 
enlisted. 


involved more 
identification. 


one 


Thirteen of these were dropped be- 
cause I was a philatelist; 7 were office work- 
ers, club secretaries, and others using unusual- 
ly large numbers of stamps; and the other 5 
rarely mailed or received letters. The remain- 
ing 67 subjects in the different age groups were 
as equal as possible as regards cultural milieu, 
28 of them being related to each other by blood 
or marriage. They were asked to state ap- 
proximately how many stamps they used per 
week, whether they bought them singly or in 


sheet form or in books of stamps, and whether 
they thought they would recognize the differ- 
ence between a 24d. and a 4d. stamp by the 
colour, 


They were then shown the stimuius 
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card and asked whether they could identify 
any of the stamps as in present day use. ‘They 
were then reminded of the colour change, and 
asked whether they could state the values the 
stamps would have born before the change 
occurred. If the subject were able to identify 
all the stamps in the new series without diffi- 
culty, the experiment was then discontinued. 
[f the subject failed to identify all the stamps 
in the new series he was told that he had failed 
to do so and was given the clue card. It was 
explained that the cuttings were from both new 
and old stamps and that for each colour there 
were 2 values, the old and the new, and that 
if correctly used, it should help in identifying 
the series correctly. From the responses and 
from the later questioning of the subjects it 
was ascertained whether they had used a proc- 
ess of deduction or not. 

In order that subjects should be equated for 
exposure, all except 2 were tested during the 
week of January 21-28, 1953. 


RESULTS 
The Recall of Old and New Values. 
the point of view that older people are less 


From 





modifiable than younger it would be expected 
that the recall of the old values would show no 
decline with age but that the recall of the new 
The results in 
Re- 
call scores for the old values fell off with age 


values would decline markedly. 
table 1 show that the reverse occurred. 
while scores for the recall of new values showed 
no consistent change. It would seem that as 
far as the ability to substitute one set of inci- 
dentally learned associations for another, older 
one, is concerned, there is no evidence here that 
older people are any less able to modify their 
behaviour than younger people, at least with 
at the cultural level 


the material used, and 


studied. Nor does the fact of the previous 
colour change in 1912 invalidate this general 
picture. Those subjects now in their 60’s, 70’s, 
and 80’s would have been in their 20’s, 30’s, 
and 40’s at this time: the apparent attainment 
of these subjects in the new series after eight- 
een months’ exposure leads one to doubt that 
after 40 years to familiarize themselves with 
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TABLE 1. 


1. Results ‘New’ Series. 


Number of People Having Score of: 


Age. 0 1 2 3 
20-29 _- 2 3 3 
30-39 _- 5 — 3 
40-49 _ 3 8 1 
50-59 2 2 3 2 
60-69 3 : 0 

1 6 2 


70-86 ea 





2. Results ‘Old’ Series. 


Number of People Having Score of: 


Age. 0 1 2 
20-29 ote 
30-39 — ~— 
40-49 sup 
50-59 sone 
60-69 1 
70-86 2 


We tw Ww 


Irmo] ol 
wh 


 ckeinn | 


3. Number of Persons Making 


‘New’ Series. 


SPEAKMAN 


Tue DIstTrRiBUTION OF Scores For Boru NEw ANb OLp Series AS A FUNCTION oF Ace. 


Average 

4 5 6 Total Score, 
1 1 3 13 34 
1 1 2 12 29 
any ss oie 12 19 
1 — 1 11 22 
1 _- 2 9 2.5 
0 1 . 10 24 

Average 

4 5 6 Total Score, 
nad 6 5 13 48 
2 4 4 12 4.7 
5 2 2 12 4.3 
2 — 1 11 3.0 
] — 1 9 23 
2 — — 10 2.2 


Car4 


Correct Score by Stamp: ‘Old’ and ‘New’ Series. 


‘Old’ Series. 


Age. Red Green Orange Blue Brown Mauve Red Green Orange Blue Brown Many 
20-29 10 7 6 8 6 7 11 12 12 11 12 6 
30-39 10 8 5 5 3 4 11 12 9 10 10 5 
40-49 8 9 — 2 1 3 12 11 7 7 7 6 
50-59 5 7 4 3 3 z 9 10 7 5 2 l 
60-69 5 3 4 2 4 5 5 8 2 3 l 2 
70-86 9 7 4 1 2 l 6 7 1 4 3 l 


Using the ranking method of Kendall (Tau), the following results indicate the amount of associatior 


between age and score: 

All S’s ranked by age range and score on ‘new’: N. D. 

All S’s ranked by age range and score on ‘old’: N. D. 
(both correlations are negative). 


them, their scores on the old before the last 
change-over would have been much, if at all, 
less than that of those under 50. 

The observation that a larger (but not sig- 
nificantly larger) number of those over 50 
than under 50 scored better on the new series 
than on the old raised the question of whether 
remembering the new causes forgetting of the 
old. To test this, scores on the old and new 
were correlated (using Kendall’s Tau) for ages 
20 to 49, for ages 50 to 86, and for all age 
groups separately. In no case was a negative 
correlation observed such as would be expected 
on this hypothesis. The positive correlation 
(significant at the 2 per cent level) observed 


- 1.41 


eS5 


P< 2 
P< .0001 


in the 20 to 49 group suggests that for this 
group scores on both were related to some com 
mon factor, such as, for example, general te- 
tentive ability. 

The present data do not enable us to say why 
the results of this experiment should be so dil- 
ferent from those of previous ones on learning 
and memory in relation to age, but there ar 
several differences between the tasks presented 
by this and previous experiments, one of which 
might be sufficient to cause the discrepancy. For 
instance : 

a) The time scale for the whole process is 
considerably longer than for any laboratory e 


periment. Not only does this mean that there 
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AGE, RELEARNING, AND DEDUCTION 
GE, is a longer period for learning, but also for q 
forgetting. 
b) While the task is, like those of many pre- 
erage vious experiments, an irrational one, it is, un- 
core, like those of previous experiments, a useful 
- one. 
19 c) Not only is the present task a non-motor 
22 one, it is very likely not even a verbal one 
25 unti! the time of recall. © ~ 010 
. . . Ae NEW 
24 Further experiments aimed at controlling ' aes dean 
these variables would seem to be worth while. ° cuneate 
“a Recall with the Use of the Clue Card and the 20-29 30-39 40-49 50-59 60-69 70-86 
rage ; A = 
core Use of Logical Analysis.—The scores after the ’ : A GE 
. ; aie f the ‘ sail ala wis tei Geile Fic. 1. Relationship between age and recall of 
48 introduction of the clue card are shown 1n table stamp values. Scores on the ordinate are mean num- 
47 2, and figure I. bers recalled out of six. 
45 It can be seen from the table that the younger 
7 subjects benefit most from the clue card. proportion of people so doing tends to diminish 
22 If the results are analysed in terms of the — slightly after 40, and more abruptly after 60, 
ian number of people in each age group who used the number using logic after this age being 
a process of deduction, it is found that the negligible. 
Mauve TABLE 2, THE DISTRIBUTION OF SCORES ON THE NEW SERIES WHEN THE MATERIAL WAS REPRESENTED UNDER 
o ConpiTIons PERMITTING DEDUCTIONS. 
5 as 
6 1. Results on ‘New’ Series with Clue Card, Including Perfect Scores of Table 1. 
Number of People with Score of: Average Actual Gain as % 
1 Age. 0 1 2 3 4 5 6 Total. Score. of Possible Gain. 
: 20-29 _ — -- —- 2 3 8 13 5.5 81% 
ociatio 30-39 —--—- —- —= 4 3 § 12 5.1 71% 
40-49 _-_ — 1 4 3 — 4 12 4.2 56% 
50-59 —_ — 1 2 5 1 2 11 4.1 50% 
60-69 _-_ — 1 3 Y 4 1 2 9 3.9 40% 
70-86 —_ — 2 3 Z _- 1 8 3.4 28% 
Using the ranking method of Kendall (Tau), the following result was obtained, indicating the amount 
or this of association between age and score. 
e COM All S’s ranked by age range and score: N. D. — 3.95 P< .001 
ail te (negative correlation). 
2. Results on New Series with Clue Card after Removal of Situations Requiring More Complex Deductions. 
ay wh Analysed by Stamps, but Ommitting 3d. Mauve, Which All Subjects Identified. 
$0 dif- 20's 30's Ss 40’s—Ss«S0’s, S«60’s: Ss 70-86. 
ar nin a) Users of Logic. 
| ie Number 6 6 5 4 1 — 
wid 2 Total Possible Gains 16 17 15 13 4 _ 
esente Total Actual Gains 14 15 14 9 2 _ 
- which Actual as % of Possible 87% 88% 93% 69% 50% — 
ey " if ™ b p 
i Fo b) Non-Users of Logic. 
‘ Number 4 4 7 7 8 8 
cess Is Total Possible Gains 12 11 22 16 22 15 
ory ex Total Actual Gains 8 4 5 5 9 5 
1 there Actual as % of Possible 67% 36% 23% 31% 41% 35% 
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Age Groups 





20-29 39°39 40-49 ; 50-59 60-09 70-86 
+. ° apn _ ve —  —— 
Number given clue card 10 10 12 U1 8 8 
Number using clue card 
to make deductions 6 6 5 4 I 0 


It may be objected that since the older sub- 
jects did not score so highly on the old values 
as did the younger, the type of deduction re- 
quired of them would have been of the more 
complex variety described earlier and_ that 
therefore these figures do not give the true 
trend. Accordingly, the results were tabulated, 
omitting the few cases where a more complex 
It will be 
seen from table 2, section 2, that the efficiency 


process would have been required. 


of deduction among those subjects who used 
it tended to rise slightly until the forties but 
fell thereafter. In all age groups, the per- 
centage of actual improvement over possible 
improvement is higher for the subject who 
used logic than for the subjects who did not. 
From the comments and behaviour of the 
subjects, it seemed that the older people re- 
sponded to the clue card in a different way 
from the younger. Thus while many of the 
younger subjects found logical analysis easier 
than trying to create order among a mass of 
partly remembered meanings, older subjects 
seemed to find it easier to pick out visually 
those colour-value bonds which seemed most 
“appropriate.” The result was that whereas 
the younger people seemed to regard the clue 
card as a useful aid, many of those over 60 
quite obviously regarded it as merely another 
complication in a problem that was already 
difficult enough. 
83 year old woman who had made a reasonable 
score on identification of the stamps, but when 


This was exemplified in an 


she was shown the clue card, and its function 
had been explained to her, commented, “Now 
this is really difficult, I shall never be able to 
sort them all out.” 

Many older subjects tended to make judg- 
ments that “felt right,” and then either tried 
to twist data to fit or to ignore data when they 
did not fit. Compare, for example, the comment 


of a 26 year old clerical worker who by logical 
deduction had identified the new value of the 
brown stamp as 2d. and who said with some 
surprise: “It doesn't look right, but it must 
be,” with that of a 69 year old woman wh 
identified the new value of the orange as 24 
and the old as $d. (the reverse of the real 
position ), having previously identified the mod- 
Wher 
it was pointed out that this identification mad 


ern green as t4d., which was correct. 


two 4d’s. in the old series, she retorted “You'r 
not trying to tell me I’m wrong are you?” and 
she emphatically reiterated her previous te- 
sponse. Some three weeks later she approached 
the experimenter’s wife in the street and, con- 
menting on this experiment, mentioned this in- 
cident, and said “but I was right about it after 
all!” 

It was also common for older people wh 
did not use logic to identify two 2d’s. or tw 
24d’s. in their response and seem to be u- 
aware of it. If, and when, this was pointed 
cut, it was in several cases rationalized int 
an apparently logical framework by the intro 
duction of a “deus ex machina” of which the 
most frequent was “Of course, there are reall) 
two in circulation.” Many of the older sub- 
jects in fact seemed to lack the ability to carry 
on significantly connected trains of thought 
of the type necessary to solve this problem; 
that is to say, later responses did not seem t 
be evolved in meaningful relation both to the 
immediate situation and to earlier responsts 
but seemed independent, in sole response t 
the immediate stimulus. In the case of 3 sul 
jects over 50 who made partial attempts t 
solve the problem logically and then fell back 
on guess work, their failure seemed to be be 
cause of an inability to remember and appl) 
their earlier responses in the later stages 0! 


the problem. Naturally under these conditions 
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cross checking becomes impossible. Had the a way as to permit the making of deductions 
subjects written down their answers, the re- about <i. values, the younger subjects improved 

70-86 sults might have been different. their recall scores to a greater extent than did 
Bg The decline in the use of logical analysis — the older subjects. 
found here parallels that found by Allan (7), The use of logic in this subsidiary test 
0 who gave his subjects sets of statements about seemed to decline markedly after 60 years of 
political, moral, etc., issues. Some of these age. 
logical statements were incompatible, and those taking Although situations apparently exist where 
of the part were asked to eliminate these latter and present behaviour is more adversely affected 
| some to explain why they were incompatible. There by past experience among older subjects, the 
must were 2 age groups, those under 35 and those hypothesis that older people are less modifiable 
n wh over 35. A tendency was found for the sub- in their habits finds no support in the results 
as 2d jects in the older group to comment on the of this experiment. 
e rea material from their experience instead of mak- hn dai ti teal es he ke 
* mod ing deductions from the material itself. the very considerable help and advice given during 
Wher It is not, of course, possible at present to say the preparation of this manuscript; to Mr. J. 
made how far the apparent inability of the older sub- Szafran for working out the values of Kendall’s 
You're jects to use logical analysis would be general Tau; and to all those people, too numerous to men 
” and B toall tasks. It may well be that, in actual life ‘" imdividually, who persuaded their relatives or 
at a : 5 é friends to act as subjects. 
US Te- situations, logical deduction becomes a_ habit 
ached linked to certain familiar situations where its REFERENCES 
, COM utility is proven, and it is not applied to unre- 1. Gilbert, J. G.: Memory Loss in Senescence. J. 
his in- lated or to novel contingencies, or to political Abnorm. & Social Psychol., 36: 73-86, 1941. 
t after or other material where sound premises are 2. Halstead, H.: A Psychometric Study of Senility. 
usually lacking, or are emotionally unacceptable. os Ne, ee ST SR OR 
' 3. Ruch, F. L.: The Differentiative Effects of Age 
= SUMMARY Par pcan Learning. J. Gen. Psychol., 11: 
261-286, 1934. 
Ye Un- Some experimental evidence exists which — 4. Stone, C. P.: The Age Factor in Animal Learn- 
ointed suggests that as people become older, habits, ing. I. Rats in the Problem Box and the Maze. 
dint once formed, become progressively less modi- Genet. Psychol. Mongr., $: 1-130, 1929. 
; : ; Phe : 5. Stone, C. P.: The Age Factor in Animal Learn- 
— = In order to examine this hypothesis, 67 ing. 2. Rats on a Multiple Light Discrimination 
ch the § subjects aged 20 to 87 were tested for knowl- Box and a Difficult Maze, Genet. Psychol 
really edge of stamp values some twenty months after Monogr., 6: 125-202, 1920. 
r sub- these values had been changed. 6. Thorndike, E. L., Bregman, EF. O., Tilton, J. W., 
cart) The results showed that whereas recall of and Woodyard, E.: Adult Learning. Macmillan 
: ‘ a : ; ‘ & Co., New York, 1928. 
ought the old values fell off steadily with age, no sig- Wetieet, A. C. S6lt end dec, ee Seleteel 
blem; nificant change with age could be seen on recall Approach. Oxford University Press, London and 
em tt of the new values. New York, 1950. 
to the When the material was re-presented in such — pwning Place, Cambridge, England. 
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AN EVALUATION OF PSYCHOLOGICAL EFFECTS OF SEX HORMONE 
ADMINISTRATION IN AGED WOMEN 


II. 


RESULTS OF THERAPY AFTER EIGHTEEN MONTHS 


BETTYE McDONALD CALDWELL, Pk. D. 


(From the Department of Neuropsychiatry and the Division of Gerontology, Washington University School of 


Medicine, 


In assessing the value of any pharmacologic 
agent presumed to affect the ability of the or- 
ganism to adjust to its environment, either 
physical or behavioral, a brief period of ob- 
servation is not sufficient. Changes induced by 
a given pharmacotherapy may seem impressive 
when viewed from one point in time but may 
later be revealed as only transitory, with sub- 
sequent attenuation or even reversal of trends. 
Furthermore, curves of improvement which 
are not carried to their asymptote can be mis- 
leading in their implication of continued change 
at the same rate. Therefore, any complete ap- 
praisal must follow the subjects long enough to 
determine ceiling effects and to detect any pos- 
sible deleterious consequences to the organism. 

In the field of geriatrics many advances have 
been made in the direction of improvement of 
the physical functioning of older individuals 
with one or another type of pharmacotherapy. 
Prominent among these agents have been the 
sex hormones, described by many investigators 
as not only improving physical status but as 
also offering psychologic by-products of consid- 
erable value. It is, after all, not the physical 
change per se which is the goal of treatment but 
rather the potential for more effective daily 
living which may be a concomitant of such 
change. 

Exploratory studies by Masters and Allen 
(3) and Masters and Magallon (4) with vari- 
ous programs of sex hormone therapy in aged 
women demonstrated that striking changes of a 
positive nature in the endometrium of the 
uterus could be detected. Kountz (2) reported 
that the activity of such hormones was not lim- 
ited to the genital tract alone but that they also 
had a stimulating effect on the epithelial tissue 
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St. Louis) 


of the mucuous membrane of the nose an( 
caused improved vascularity of the skin. Aj. 
though ward observations of the subjects su. 
gested that there was accompanying improv. 
ment in terms of memory, alertness, and interes 
in and contact with the environment, no obje- 
tive measures of these variables and no contril 
data were available. Accordingly a special group 
of subjects was selected which could be studied 
both physiologically and psychologically over a 
long period of time. 

In an earlier paper Caldwell and Watson (1) 
reported on this group after six months of 
therapy, giving the following as a summary o/ 
the most important findings : 


The results of this analysis show many favorable 
trends which may be identified in the experimental 
group. Intellectual functioning, although not wi- 
formly at a higher level, does show some improvement 
in so far as ability to think and willingness to expend 
intellectual energy are concerned. Memory seems def- 
nitely enhanced, particularly in respect to meaningitl 
and logical material. Over the six-month period the 
experimental group made distinct gains in the ability 
to learn new material, even when this required the 
breakup of old associations which had long held sway 
In certain areas where there was no intellectual im 
provement in the treated group, there was less of the 
decline than would have been expected by virtue 0! 
the increase in age of the subjects between the tw 
examinations. The control subjects showed no mort 
changes in these areas than would have been expectti 
on the basis of chance. (1, p. 243) 


Despite the optimism reflected in that pate 
graph, everyone connected with the project bt 
lieved that more information was needed tt 
garding the permanence of any observe! 
changes. That is, would the sex hormont 
therapy, when administered over relatively lou 
periods of time to elderly women, show a curt 
of equal, increasing, or diminishing returns: 
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PSYCHOLOGIC EFFECTS OF SEX HORMONES 


The present report concerns itself with that 
question and presents data from a treatment 
and control group after 6, 12, and 18 months 
of the experimental procedure and again one 
year after cessation of treatment. Such an ex- 
tended follow-up should permit fairly reliable 
conclusions regarding the merits of the hor- 
mones with respect to psychologic change. 


RESEARCH DESIGN 


As the general design of this study has been 
described in detail elsewhere (1), a brief re- 
sume should suffice here. Thirty women, mean 
age 75, living in one ward of a city home for 
the aged, were given thorough physical and psy- 
chologic evaluations prior to being divided into 
2 roughly matched groups. Although matching 
was based primarily upon gynecologic rather 
than psychologic criteria, the groups were not 
significantly different in initial intellectual abil- 
ity or age. However, the subjects later desig- 
nated as the treatment group did tend to be 
slightly older, having an average age of 76 as 
compared to 74 in the control group. Fifteen 
of the subjects were given placebo injections of 
sesame oil, and 13 received regular injections of 
various combinations of female sex hormones.’ 
Basic medication throughout the experimental 
period was 2 mg. of estradiol benzoate per week, 
although after six months of therapy various 
amounts of progesterone and testosterone were 
also given. Two main types of endocrine treat- 
ment were in operation: during the first six 
months the dosages of the hormones were ma- 
nipulated to produce uterine bleeding, while for 
the remainder of the experimental period such 
bleeding was prevented by adding testosterone 
to the medication in a ratio of 2 mg. of estradiol 
benzoate to 20 mg. of testosterone propionate. 

A battery of psychologic tests was selected to 
measure changes in 3 areas of behavior: intel- 
lectual functioning, speed and flexibility of reac- 
tion, and relevant attitudes and interests. Selec- 
tion of appropriate instruments was of necessity 
limited by the reduction in sensory acuity and 





_tAs 1 subject died during the interval between the pre- 
liminary evaluation and the initiation of the treatment regi- 
men and 1 refused to accept injections, the experimental 
froup was unfortunately smaller than the control group 
throughout the study. 
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the failure to correct for this (glasses, hearing 
aids) so frequently found in aged individuals of 
similar economic status. The earlier report (1) 
has given details regarding the selection of the 
instruments as well as results from each instru- 
ment in turn, The present report is concerned 
primarily with changes in the cognitive area, 
which seemed upon preliminary evaluation to 
be the most striking and most significant. 


RESULTS 


In a longitudinal study with 2 
corded different treatment, the relevant variable 
is the pattern of change shown by each group. 
For each test or subtest in the battery, an analy- 
sis was made of the difference between the 
change shown by the experimental group (D.) 
and that shown by the control group (D,), 
using as the statistical technique the t test. With 
subjects in this age range followed for such a 


groups ac- 


long period of time, improvement must not al- 
ways be expected to show the form of positive 
increment in a given function. That is, a mere 
slowing down of the normal decline to be ex- 
pected with increasing age could also represent 
improvement. An analysis based on the pattern- 
ing of changes permits such an interpretation, 
with significant D, minus D, possible in 3 dif- 
ferent forms: a gain in the experimental group 
greater than an equivalent gain the the controls, 
a gain in the treated subjects and a loss in the 
controls, or a greater loss in the controls than 
that appearing in the treated subjects. In all 
the data to follow, the base line (the zero line 
in the figures) represents the initial perform- 
ance level of each group irrespective of absolute 
Thus, even if the 2 groups differed 
slightly in their performance at the time of the 
initial appraisal (which was frequently the 
case), their performance could nevertheless be 
equated in the sense that this was the point 
all future evaluations for each 


score, 


from which 
group should be made. 

In figure 1 the results from the Wechsler- 
Bellevue Intelligence Scale are presented, con- 
sidered both from the standpoint of total IQ’s 
and weighted scores for the various subtests. A 
brief glance reveals that the pattern of change 
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the treated subjects was apparent after 12 
months of therapy and that by 18 months a 
sight regression toward the original mean was 
observable. 

Results from the Wechsler Memory Scale, as 
given in figure 2, highlight this trend even more 
impressively. On this instrument a follow-up 
examination one year after cessation of therapy 
was possible, which was approximately three 
vears after the first evaluation. In total score 
PERIOD ] ne 


THERAPEUTIC THERAPY 


Fic. 2. Patterning of changes on Webster Memory 


Scale for experimental and control groups. Evalua 
tions made after 6, 12, and 18 months of therapy, and 
after approximately 12 months following cessation of 
treatment. The zero line represents the initial per- 
formance level of each group. Asterisks indicate sig- 
nificant between-group (D, D..) changes at (**) 


or and (***) .oo1 levels of confidence. 


the control group followed a consistent down- 
ward progression, very much as would be ex- 
pected from such a group of subjects between 
the ages of 74 and 77 In the treated 
subjects, on the other hand, there was positive 


years. 


change throughout the experimental period, 
with the difference between changes after 6 
months significant at the .o1 level and after 12 
months at the .oor level. After 18 months the 
change, although in the predicted direction, was 
lot statistically significant. In the post-therapy 
follow-up period, however, the treated group 
reversed its trend for the first time and per- 
formed at a level lower than that observed at 
the time of the initial evaluation three years 
arlier. This suggests that changes attributable 
tothe hormones were not permanent and disap- 
peared upon cessation of the therapy. Such a 


demonstration of the dependence of measurable 
changes upon continuance of the therapeutic 
substance gives clues to the nature of whatever 
modification actually occurred. That is, follow- 
ing certain types of therapeutic intervention 
(surgery, psychotherapy, etc.) it is anticipated 
that the introduced modifications, whether ana- 
tomic or psychologic, are conducive to sustain- 
ing a different type of adaptive response. From 
all indications, such is not the case with the 
present type of therapy. 

As stated earlier, it was hypothesized that 
beneficial effects of the sex hormones would be 
observed both in terms of cognitive and affec- 
tive functions of the treated subjects. However, 
contrary to expectation, there were few if any 
measurable changes in the emotional behavior 
of the subjects. The absence of such changes 
in the present study could mean either that no 
such measurable changes occurred or else that 
the instruments included to sample the affective 
such changes. 


sphere were not sensitive to 


Whichever explanation is correct, it was the 
subjective impression of the examiner that few 
gross emotional changes actually had taken 
place, at least with respect to such crucial vari- 
ables as general mood, sociability, and tenden- 
cies toward increased group participation. This 
may well have been a function of the fact that 
the experimental subjects seemed, after treat- 
ment, to be in somewhat better contact with 
reality, and the environment with which they 
made this contact was not an especially reward- 
ing one. 

Such changes as could be detected seemed 
upon close analysis to fall primarily within the 
cognitive area. Many observed differences, how- 
ever, fell short of statistical significance and 
offered only tantalizing leads. It was thus be- 
lieved that some sort of composite picture of the 
results would demonstrate more conclusively 
whether these changes were genuine. Although 
the assortment of tests in the battery and their 
diversity of units prevented direct cumulative 
comparison, this difficulty could be circum- 
vented by transforming all data to standard 
scores with arbitrarily equal means and stand- 
ard deviations. There remained then the ques- 
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tion of which tests should be so compared. 
The most outstanding changes which oc- 
curred seemed related in some fashion to under- 
lying traits which might be called intellectual 
potential, flexibility of approach to problem sit- 
A factor 
analysis would be the most satisfactory way of 


uations, and motivation to succeed. 


determining if 3 such underlying tendencies 
really exist and, if so, which items or tests most 
aptly measure them. However, the small num- 
ber of cases and the known stratification of the 
sample (institutionalized women) did not seem 
to warrant such an attempt. A second alterna- 
tive, which was actually followed, was to have 
experienced clinicians select, entirely on the 
basis of test rationale, those measures which 
should tell something about a subject’s be- 
havior in these areas. The complete list of sub- 
tests which went into each composite so selected 
is given elsewhere (1). 

Figure 3 presents the results of the data 
analyzed in this fashion. As is readily apparent, 
in both intellectual potential and flexibility the 





mora 
‘ 
2 
53 
ai 
‘ol 
Bros 
magoune 
Los 
“6 Teo [2uo |euo | | 6mo [izmo |wmo | |6mo Jizmo [remo | 
Fic. 3. Patterning of changes on composite stand- 


ard scores of intellectual potential, flexibility, and 
motivation for treatment and control groups. Evalua- 
tions made after 6, 12, and 18 months of therapy. 
Asterisks indicate significant between-group (D, — D,) 
changes at (*) .05, (**) .o1, and (***) .oo1 levels of 
confidence. 


experimental group manifested a clear superi- 
ority over the untreated subjects throughout 
the experimental period, while in the motivation 
composite there were no significant differences 
in the pattern of changes. Although these fig- 
ures may be interpreted as evidence of greater 
positive change in the experimental subjects, 
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they may not be regarded as concrete evidence 
of the existence of 3 such determining tendep. 
cies, in view of correlations of .40 or better fo 
scores in the 3 composites. This high degree of 
relationship suggests, in fact, that perhaps only 
one trait, reflecting in some way the ability of 
the subject to respond to intellectual challenges, 
has been really measured. 

Thus far all results have been described jn 
terms of group trends or averages. For the 
medical practitioner, however, a more relevant 
question is the determination of what he can 
expect from a specific patient placed on such 
a therapeutic program. Although prediction in 
terms of the group average may be the best 
and safest, statistically speaking, it may be 
quite unpredictive for an individual case. It was 
believed, therefore, that a glance at the range 
or spread of changes observed in both groups 
would give a better idea of how safe prediction 
based upon group data might be. From inspec- 
tion of figure 4 it is apparent that for the 3 
composite measures, dispersion of positive and 





Range of changes in experimental and con- 


Fic. 4. 
trol groups on composite standard scores of intellec- 


tual potential, flexibility, and motivation for experi- 
The average change 
each group is indicated by a line drawn across the bar 
at the appropriate point in the scale. The zero line 
represents no change from the initial test performance. 
Evaluations made after 6, 12, 18 months of 
therapy. 


mental and control groups. 


and 


negative changes was quite wide in both groups. 
For example, after six months of the procedure 
the control subjects had standard scores on the 
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intellectual potential composite ranging from 
_$67 to +4.33, while in the experimental 
group the changes ranged from —4.17 to 
+11.50. It is equally apparent that, for the 
most part, differences from initial performance 
level in the experimental group tended to be 
positive in all 3 composites, while for the con- 
trol subjects changes were about equally divided 
above and below the base line, with definitely 
more negative than positive change in the intel- 
lectual potential flexibility 
These figures caution the reader that, even when 


and composites. 
group trends are favorable, some treated sub- 
jects may well show a decrement in perform- 
ance despite the therapy. These objective data 
on the individual differences in response to hor- 
mone therapy were amply supported by obser- 
vations of ward behavior. Whereas a few 
treated subjects seemed to change their whole 
style of living while under the influence of the 
therapy, a few others continued to deteriorate 
steadily over the 3-year period. 
DiscussION 

A word should be mentioned here about the 
meaningfulness of the obtained differences; 
statistical significance is not the only criterion 
by which to judge the relevance of increments 
or decrements in performance level of the 
treated subjects. For example, it is doubtful 
that some of the changes in the area of intellec- 
tual functioning are sufficiently large to signify 
discernible differences in everyday behavior in 
that particular area. This caution is not meant 
to imply, however, that one cannot extrapolate 
from significant changes in the criterion—per- 
formance on psychologic tests—to broader be- 
havioral levels, but rather to remind the reader 
that such findings as improvement in memory 
and other intellectual activities do not herald 
revolutionary changes in the subjects’ behavior. 
To be sure the obtained differences were sig- 
tificant but moderate ; any claims made for the 
therapy should be correspondingly modest. 

With respect to possible deleterious effects of 
the prolonged therapy, it can be stated defini- 
tively that there were no striking ones. No 
malignancies appeared; nor did any other 
rious illness which could in any way be at- 
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tributed to the therapy. During the study 3 
experimental subjects died as compared to 2 
controls, while 1 subject had to be removed 
from each group because of non-cooperation. 
During the post-therapy period prior to the last 
follow-up, 2 experimental and 2 control sub- 
jects died. This death rate is no higher for 
either group than that customary for subjects 
of comparable age and physical condition in the 
hospital as a whole. 

One final word should be said about the diffi- 
culty in maintaining adequate statistical con- 
trols in a longitudinal study of this sort where 
the number of cases is gradually decreasing. 
setween the first and last retest the size of the 
total group had diminished from 28 to 18, with 
the latter number hardly considered large 
enough for a statistically respectable study. 
However, in subjects falling within this age 
range a rather high attrition rate is inevitable. 
In view of the fact that changes, in order to be 
statistically significant, must be larger as groups 
become smaller, subjects who lived throughout 
the study may have maintained more significant 
changes than would be revealed due to the grad- 
ually diminishing number of cases. This, how- 
ever, is speculative, and it would have been un- 
wise indeed to abandon statistical measures at 
the conclusion of the study merely because the 
groups had been reduced in size. It would be 
desirable, however, in future studies to begin 
with sufficiently large groups so that this inevi- 
table reduction in size of sample would not 
seriously limit the validity of the findings. 


SUMMARY 


Follow-up data on a group of elderly women 
treated with sex hormones (estradiol benzoate, 
and testosterone) for an 18- 
month period have been presented. Adequate 
controls were assured by having a comparable 
group of subjects given placebo injections. 
Over-all pattern of results tends to support the 
original hypothesis that improvements in intel- 
lectual functioning of the subjects will result 
Changes in emotional 


progesterone, 


from such treatment. 
functioning, also predicted, were not detected. 
Within both dimensions there was wide varia- 
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bility in degree of response to the treatment. 

Following only 6 months of therapy there 
were certain suggestive trends which were more 
striking after one year. After 18 months, how- 
ever, some declines were apparent, suggesting 
that a ceiling had been reached after a year. 
Follow-up examination of both experimental 
and control subjects one year after cessation of 
the experimental regimen revealed that the in- 
duced changes are dependent upon continuation 
of the therapy and that no permanent modifica 
tion of behavior potential ensues from tempo- 
rary dosages of the hormones. These findings 
seem to warrant the interpretation that sex 
hormone therapy, as long as its limitations are 
recognized, deserves a place in the pharmaco- 
poeia of the geriatric physician. 

The writer wishes to express her appreciation to 
the various colleagues at the Washington University 
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School of Medicine whose cooperation made comph 


tion of this study possible, especially Dr Robert | 


Watson, Dr. William B. Kountz, Dr. William 
Masters, and Mrs. Evelyn P. Mason 
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CURRENT SCIENTIFIC ACTIVITIES OF PSYCHOLOGISTS AS A FUNCTION OF AGE 


WAYNE DENNIS, Pu.D., AND EDWARD GIRDEN, Pub. 


(Irom the Department of Psychology, Brooklyn College) 


[' an extensive and well-known series of 
studies Lehman (3) has related age to the 
production of outstanding works by eminent 
wen ina variety of fields, including the sciences. 
His studies that notable 
works of science are produced in the 30's and 
However, 


show many more 
jo’s than in other decades of life. 
little attention has been given to the relation be- 
tween age and ordinary scientific activities in 
a representative group of scientific workers. 
The present report presents such an analysis in 
the field of psychology. The data to be related 
age are the frequency of reading of a scien- 
tiie journal and the rate of scientific publica- 
tion among a random sample of the American 
Psychological Association. 

Some of the material was derived from a 


recent study (2) dealing with the reading 


habits of psychologists. The nature of the 
obtained data permitted a further assessment 
concerning the role of age in reading. The 


data for the initial investigation and also for 
the present report were based upon a study 
of the readership of the Psychological Bulletin, 
me of the three official journals received by all 
members of the American Psychological Asso- 
ciation. 

The sample consisted of every tenth name 
in the 1951 Directory (1), which lists 8554 
members. To each of the 856 persons thus 
chosen, a letter was sent requesting the re- 
ipient to indicate on an accompanying check- 
list those items of which he had read the major 
part. The check-list contained the Bulletin pub- 
heations arranged under 5 categories: general 
atticles, short articles and notes, special re- 
The 
ist contained a total of 59 items, all of which 
lad appeared in the twelve months preceding 
the mailing of the poll on October 29, 1952. 


Submitted for publication October 1, 
Published on a grant from the Forest 


vews, book reviews, and film reviews. 


1953. 
Park Foundation, 


“I 


The check-list included all general articles, all 
special reviews, and all film reviews published 
during this period. It did not seem feasible 
to list all of the short articles, notes, and book 
reviews. In choosing items for the latter cate 
yories, we started with the most recent (Sep 
tember, 1952) issue of the Bulletin and worked 
backward until the 
No other type of selection of material 


desired number was ob 
tained, 
was involved, 

Of the 856 blanks which were mailed, over 
50 per cent were returned by November 26, 
The poll was closed on that date be- 


Not all 


of those receiving the questionnaire (recipients ) 


1952. 
cause returns had practically ceased. 
nor all of those returning it (respondents ) 
could be used in the present analysis because 
the age of some subjects could not be deter 
mined from the 1951 APA Directory. 
dition, since the number of persons in age- 


In ad- 


decades 70-79 and 80-89 was only 5, these 
respondents too have been excluded from con- 
sideration. (It might be mentioned that the 
readership level of these 5 people was exceed- 
ingly high). With these exclusions, the N’s 
for the present report are 725 recipients and 
397 respondents. 

The percentage of Fellows among our re- 
cipients and respondents is not far from that 
given in the 1951 APA Directory, As shown 
in table 1, the sex-ratio in the returns is a close 
approximation of the sex-ratio among those to 
whom questionnaires were sent, differing only 
by a little more than 2 per cent. The per- 
centage of recipients who supplied data in 
the between 49 
per cent and 56 per cent. Thus there were no 
marked age differenees in responding to our 
request for data, although the per- 
centage of returns came from the oldest group. 


different age groups varied 


lowest 


The first analysis of the data for the pres- 


wn 
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TABLE I. ANALYSIS OF RECIPIENTS AND 














RESPONDENTS. 
Recipients Respondents 
Age es Sf © OTe. 
Males Fel- Respond- Males Fel- 
lows ing lows 
20-29 84 «64 0 47. 55 72 0 
30-39 303 79 5 170 56 82 5 
40-49 207. 78 34 114 (55 79 44 
50-59 96 67 38 49 51 63 41 
60-69 35 66 51 17 49 71 53 





Total 725 748 19.3 397, 54.8 77.3 21.9 





ent report is concerned with the percentage of 
each age group of respondents who read one 
or more items in each of the categories of 
Bulletin articles. The breakdowns for the sev- 
eral categories of Bulletin articles by age 
decades are graphically portrayed in figure 1. 
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Fic. 1. Readership of the several categories of 
articles in the 1951-1952 issues of the Psychological 
Bulletin by a random sample of the 1951 APA 
membership. 


With increasing age there is an appreciable 
drop in readership in all categories in terms of 
the percentage of respondents reading one or 
more items. The highest percentage of reader- 
ship occurs in the age-decade 30-39 for 3 of 
the 5 categories. The high scores occurring 
in decade 20-29 are for special reviews and 
general articles. The greatest loss in reader- 
ship occurred in general articles and the least 


loss in film reviews. It is to be noted that 
films were reviewed for the first time in the 
very latest issue of the Bulletin used in this 
study. 

The average number of items and the per- 
centage of items read per category was deter- 
mined for each decade and summarized in 
table 2. There are differences between these 
scores and the statistics represented in figure 
1, where marked losses with age are shown, 
In table 2, however, the total amount of read- 
ing remains surprisingly high and _ stable! 
There is some over-all loss for all categories 
combined, a mean loss of 2.1 items, or 3.6 per 
cent from age 20-29 to 60-69. The largest loss 
is a drop in the mean of 1.8 items for general 
articles, a loss of 16.4 per cent. The average 
amount of readership would seem to be fairly 
stable throughout the age range tested, although 
there is a slight over-all decline. 

Our study involves a cross-sectional sample 
at a given point in time. It lacks the dynamic 
characteristics of continued sampling at several 
successive decades in the lives of the same in- 
dividuals. It is, of course, hazardous to infer 
from one to the other. This is particularly true 
because members elected some years ago (and 
now older) were required to meet different 
standards for membership than were those more 
recently elected. 

There are large age differences in the ratio 
of Fellows to Associates. From age 20-2) 
through 60-69, the percentage of Fellows 
changes from zero to approximately 50 (table 
1). An additional analysis of the data was 
made in order to determine if there were any 
important differences in level of readership 
between Fellows and Associate members of 
the APA. The small number of Fellows in the 
early decades makes it difficult to make com- 
parisons at these age-levels. But, generally 
speaking, the Fellows equal or exceed the As 
sociates in the same decade of life in both 


12 The authors wish to emphasize that they are in no way 
responsible for what to them was the surprisingly high reader: 
ship of the Bulletin. ‘The sample of materials used in the 
poll was taken from the period in which Lyle Lanier wa 
editor. The present authors assumed their editorial capact 
ties for the Bulletin in January, 1953. In so far as the 
results here reported are favorable to this journal, they mut 
be attributed to the contributors and to the editorship 
Lanier. 
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that TaBLE 2. MEAN NUMBER AND PERCENTAGE OF ITEMS READ PER CATEGORY BY DECADES. 

th | = : ‘ ee ee Te ee en cree 
No. of Age Age Age Age Age 

this B Category Items 20-29 30-39 40-49 50-59 60-69 

Film Reviews 6 Mean No. 

per. of Items 0.9 1.3 1.2 1.2 0.9 

eter- “ - 

Lj % of Items 15.0 21.7 20.0 20.0 15.0 
in ete . ate 

hese Special Reviews 2 Mean No. 

of Items 1.1 0.8 0.8 0.8 0.6 
gure ° 
own. % of Items 55.0 40.0 40.0 40.0 30.0 
‘ead- Notes and Mean No. 
ble! Short Articles 10 of Items 2.0 2.6 1.9 1.5 1.9 
Dries % of Items 20.0 26.0 19.0 15.0 19.0 
) pe es — << a eee ee gee 
oad Book Reviews 30 Mean No. 
loss of Items 9.1 7.7 7.9 8.0 9.4 
leral — ‘ 

% of Items 30.3 25.7 26.3 26.7 31.3 
rage - oem ete +cnb Ie) aes aie 
airly General Articles ll Mean No. 

: of Items 4.4 4.2 3.9 3.8 2.6 
ugh 

% of Items 40.0 38.2 35.4 34.5 23.6 
nple | Totals 59 Mean No. 
amic of Items 17.5 16.6 15.7 15.3 15.4 
eral % of Items 29.7 28.1 26.6 25.9 26.1 
in. nian 7 aecmemtot Pe eerie 
nfer The upper number in each box is the mean number of items read by a given age category. Thus, an 
t average of 0.9 Film Reviews were read by the respondents in age group 20-29. The lower number in each 
_— box is the percentage of items read, obtained by dividing the mean by the number of items in the given 
and category. Thus, the respondents in age groups 40-49 read a mean of 3.9 General Articles, which (divided by 
rent ll) is 35.4 per cent of the items in this category. 
nore 

criteria of readership: the percentage reading fore, we have probably sampled studies pub- 
‘atio [One or more items as well as the mean number lished by our subjects during the time period 


0-2) | of items read in each category. It seems likely referred to in our check-list with regard to 
lows | therefore that the higher reading activity of readership. These data are summarized in 
able | younger members reported in earlier sections table 3. 

yas § is related to age rather than to a superiority of  ,, "= - 
" veio™ ' I Taste 3. Tittes 1x 1952 PsycHoLtocicaL ABSTRACTS 
’ PUBLISHED BY RESPONDENTS AND 

ship ance, of course, in predicting the direction the Non-RESPONDENTS. 

; of § scholarly level of younger members will take 


any Associates over Fellows. There is no assur- 
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ithe § inthe future. sali 
‘om- We have also examined the relation between Decade N No.of Mean N pos Mean 
. ag Sm ‘ ‘ Titles “itles 
rally § age and scientific productivity in this group. hi = nea 
As) | Acount was made of the number of titles pub- en Za h. = bs 16 < 
lished ; deur & Abstracts ine 1942 Y 9 3 BE .26 7 76 AS 
both ed in Psychological Abstracts during 1952 49-49 <i -. -. 1465750 
way | Onder the authorship of each member of our ” 59.59 47. 10~—=s 24 49 13 27 
+“ sample. This journal, of course, has a time 60-69 18 a: 17 4 24 
Re lag, publications, on the whole, being abstract- Total 328 = 3 30716642 
ph ed some six to twelve months after they appear se 


io f | in print. By using the 1952 Abstracts, there- It is conceivable that respondents to the ques- 
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tionnaire are in some way different from those 
who, for whatever reason, fail to respond. 
Since a check could be made in terms of the 
present criteria, a tally was made for respond- 
It is of 
interest that at every age level, and for the 


ents and non-respondents separately. 


group as a whole, the respondents published 
more by our criterion, The means for the re 
spondents and non-respondents, respectively, 
are .42 and .21, exactly a 2 to 1 ratio. 

Table 3 shows that members in the 30's and 
40's in 1952 published more titles per person 
than did the younger or older psychologists. 
Doubtless, many psychologists in their 20's 
have not completed their training, a fact which 
operates against publication. The age differ- 
ences are not inflated by titles of papers read 
at regional or national meetings. As indicated 
in the January issue of the 1952 Psychological 
Abstracts, no such titles have been listed since 
1951. It is to be noted, however, that Lehman’s 
data concerning papers read at meetings are 
similar to our findings regarding publications 
(4). 


cated that at each age level, the publication rate 


A separate analysis (not shown) idi- 


of Fellows somewhat exceeds that of Associ- 
ates. Therefore, the lower publication records 
of the older groups, among whom the propor- 
tion of Fellows is greatest, would seem to be 
due to age rather than to membership status. 

In psychology, as elsewhere, there is some 
tendency to believe that the newer recruits are 
not the scientific equal of the veterans of the 
profession. So far as the present scientific 
activities of different age groups are concerned, 
those who have more recently entered the pro- 
fession are doing more reading and publishing 


(by our indices) than are their seniors. This 


difference, however, may be because of a de. 
cline with age rather than to a difference be. 
tween generations of psychologists. 


SUMMARY 


In a group of 856 persons randomly selected 
from the American Psychological Association, 
readership of a journal which is received by all 
members is in general higher among persons 
in their 20’s and 30’s than it is among older 
age groups, but age differences are not pro- 
nounced, Publication rates are highest in the 
30's and 4o’s, but sexogenarians publish about 
half as much as the most productive group. 

The fact that membership requirements have 
varied for different age groups makes interpre- 
tation of age differences difficult; we do not 
know whether the older groups are now less 
active than they were formerly or whether the 
newer recruits are a more active group than 
the older generation. 
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VARIATIONS IN GRADUATE RECORD EXAMINATION PERFORMANCE 
BY AGE AND SEX 


R. TRAVIS OSBORNE, Pu.D., AND WILMA B. SANDERS, M.S. 


(‘rom the Guidance Center, University of Georgia, Athens) 


ro the literature (1, 3, 5, 6, 8, 11) there 
is meager evidence to refute the statistical 
fact that intelligence and achievement test 
sores as well as scientific and literary achieve- 
ments decline with age. From the early in 
vestigations of Jones, Conrad, and Horn (3) 
toa recent paper by the present writers (6) 
the findings are substantially the same as those 
reported by Gilbert (1), “... there is a gradual 
decline in intelligence test scores from early 
fo late maturity. Intellectual decline is 
differential and largely a function of the test 
wed, separate abilities apparently declining at 
different rates.” Although lacking conclusive 
research verification, sex differences are also 
differential, so much so in fact that both Ter- 
man and Wechsler found it necessary to elim- 
inate from their scales items which were “un- 
fair” to one sex or the other. Evidence seems 
to indicate a superiority on the linguistic or 
verbal type item for girls while boys tend to 
excel on quantitative and mathematic items 
These differences seem to hold for all ages up 
tothe early twenties, beyond which level there is 
almost a complete lack of direct data. This in- 
vestigation, subject to limitations inherent in 
across sectional study, is for the purpose of 
securing research evidence concerning the sex 
differences in rates of decline of acquired 
knowledge with age for young adults and more 
mature graduate students. 


MATERIAL AND MeEtTHOps 


The Graduate Record Examination was used 
lor determining the student’s level of acquired 
knowledge. This test according to the G.R.E. 
prospectus “is the only examination of national 
character which is expressly designed to meas- 
ure achievement in the principal fields of col- 


Submitted for publication July 21, 1953. 


legiate study at the advanced level and which 
is endorsed or required by graduate and profes- 
(2). Actually the G.R.E. is 
a series of subject matter tests designed to 


sional schools” 
cover broadly the main areas of the typical 
undergraduate program of instruction: mathe- 
matics, physics, chemistry, biologic sciences, 
social sciences, fine arts, and literature. 

The 1807 graduate students who were in 
attendance at the University of Georgia be- 
tween February, 1946, and February, 1952, 
were subjects for study. This group includes 
all graduate students except a few students who 
were not seeking an advanced degree. The 7 
professional schools and the 5 divisions of the 
College of Arts and Sciences were represented. 
Men 1173 to 
634. The age range of subjects was from 19 
to 65 with a mean of 31.76. 


students out-numbered women 


Figures 1 and 2 are histograms represent- 
ing 3 point moving averages. Mean scores for 
women are shown by shaded bars; the com- 
parable male averages are unshaded. 

The number, mean, and standard deviation 
for the profile and average G.R.I. scores were 
determined for each 4 year age increment from 
19 to 65; these are shown in tables 1 and 2. 
Not shown, but available on request are tables 
of inter-age confidence levels of mean differ- 
ences for the achievement test profiles. 


RESULTS 


From figure 1 it is seen that at every age 
level studied men exceed women in mean scores 
Not all 
differences shown are statistically significant 
For mathe- 


earned on the G.R.E. science profiles. 


but many are at the .o1 level. 
matics, chemistry, and physics sex differences 
at all age levels are especially pronounced. 
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TaBLe 1. GrapuATE Recorp EXAMINATION ProriLe Test Scores ror UNIveRSITY OF GeEorGIA Grapvate 
STUDENTS, BY AGE AND SEX 





























Physics Biologic Sciences 

Males Females Males Females 

Age Mean Mean Mean Mean 
Group’ No. St.'Sc* .S.D. No. St.Se’* S.D. No. St.Se" S.D. No. StiSet aay 
19-22 61 55.68 8.39 71 45.84 8.28 61 56.38 10.46 71 529 74 
23-26 303 54.45 8.39 110 44.72 7.42 303 54.36 9.37 110 50.25 7% 
27-30 270 53.52 9.57 84 44.31 9.09 270 53.23 9.20 84 48.09 805 
31-34 156 53.53 8.17 60 43.85 8.92 156 50.09 9.83 60 48.26 9.25 
35-38 125 52.54 9.35 80 44.81 9.14 124 48.75 9.43 80 44.10 9.2 
39-42 77 50.81 9.30 78 43.09 8.49 77 46.68 9.20 78 44.71 805 
43-46 44 53.69 9.68 54 42.32 8.76 44 47.92 10.23 54 44.05 10.4 
47-50 25 52.54 6.29 29 41.48 8.12 25 46.08 6.09 29 41.50 10.4 
51-54 12 45.90 9.52 22 39.88 7.37 12 42.14 11.90 22 39.44 724 
55 up 5 52.54 6.45 17 38.37 7.47 5 46.54 9.31 17 39.71 9.66 

Chemistry Mathematics 

Males Females Males Females 

Age Mean Mean Mean Mean 
Geoup . No... St. Sc. S.D. No... St. Se? S.D. No... 8t:Se* .S.D. No. St.Sc? S§.D. 
19-22 59 56.97 10.19 69 46.64 9.01 37 51.97 8.39 54 4742 9357 
23-26 295 54.18 10.43 105 46.10 7.82 243 52.82 9.68 96 46.72 10.0 
27-30 245 52.89 9.19 81 44.40 9.32 223 52.03 10.11 65 46.67 855 
31-34 147 52.27 8.94 55 44.83 8.76 102 50.62 10.75 44 46.16 10.16 
35-38 105 50.36 8.45 70 43.53 8.01 94 53.38 10.81 49 44.99 13.12 
39 42 70 50.81 8.82 72 44.62 7.89 63 49.44 9.89 55 45.72 887 
43-46 38 51.76 9.50 50 44.64 8.32 31 52.19 11.72 37 43.54 9.95 
47-50 25 54.33 9.32 28 43.61 7.64 19 51.09 9.95 22 44.21 973 
51-54 12 45.39 10.43 21 43.32 6.71 12 54.39 10.59 13 45.84 6.83 
55 up 4 48.50 5.40 17 43.20 5.22 4 57.53 4.46 10 38.98 984 








* University of Georgia norms (N = 1716). 


Thirty-one of the 40 comparisons show differ- 
ences significant at the .o1 level or better. Sex 
aifferences for biologic sciences are somewhat 
attenuated, but age differences are more appar- 
ent than on any of the other science profiles. 
In terms of percentages the biologic sciences 
loss with age from the youngest to the oldest 
group is 17 per cent for men and 25 per cent 
for women. Both curves fall off sharply with 
age increment after reaching a peak in the 19 
to 22 age range. 

The rate of decline in mean chemistry scores 
is greater for men than for women. 
of this, the oldest group of men (55 and above) 
tested higher than the youngest women (19 to 


22 
ma) 


In spite 


Men show no appreciable deterioration in 


mathematics with increased age; in fact, mean 
scores of several of the older groups exceeded 
those earned by the youngest (19 to 22) age 
group. The 3 point moving average (fig. 1) 
shows a slight but steady loss in mathematics 
for women, approximately 10 per cent from the 
youngest to the oldest group. For physics the 
rate of loss is approximately the same for both 
men and women averaging slightly cver 1 per 
cent for each 4-year interval. 

Mean achievement scores in literature and 
fine arts (fig. 2) hold up weil for both sexts 
throughout the entire age range but, as & 
pected, sex differences in these areas favor 
females. Over half of the 20 comparisons by 
sex yield CR’s significant at the .o5 level o 
better. 








TABLE 2 
Age 
Group N 
19-22 i 
23-26 = 3 
27-30. = 27 
31-34 15 
35-38 = 12 
39-42 7 
43-46 4 
47-50 2 
51-54 | 
55 up 
Age 
Group Ne 
19-22 6 
23-26 30 
27-30 26 
31-3415 
35-38 = 12. 
39-42 7 
43-46 4, 
47-50 2. 
51-54 1 
55 up 
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Taste 2. GRADUATE RecorD EXAMINATION PROFILE Test Scores ror UNiversity oF GrorGiA GRADUATE 
StTupENTS, BY AGE AND SEx 
Social Sciences Literature 
Males Females Males Females 

Age Mean Mean Mean Mean 

Group No. St.Se S.D. No. St.Se” S.D. Ne: - @.Se* SD, Na -St Se’ SD. 
19-22 61 51.69 9.95 71 49.57 9.43 61 51.36 9.78 71 54.07 9.51 
mm UMS S072 S927 110 = 48.34 9.59 303 = 49.43 9.73 110 53.42 9.78 
27-30 270 50.10 10.31 84 46.60 8.76 268 48.00 10.44 84 51.47 9.23 
31-34 «156 = 50.50) 10.31 60 49.31 10.31 156 47.93 9.73 60 52.01 11.15 
35-38 124 52.07 11.61 79 = 49.37 10.36 124 47.87 10.05 80 52.44 9.40 
39-42 77 50.98 10.41 78 = 48.37, 8.81 77, —s 49.07 9.84 78 51.69 8.08 
43-46 44 53.57 11.35 53 49.57 9.17 44 = 49.65 9.51 54 53.21 10.88 
47-50 25 49.57 8.29 29 = 46.17 7.62 25 47.32 7.86 29, 48.43 8.24 
51-54 iz Sizz 933 22 = 46.51 ys: 12 48.07 10.16 22 «447.27 —— 8.13 
55 up 5 . Say 7.05 17. 49.87. 10.10 5 51.27 6.04 17 55.15 10.60 

Total Averages of the 7 G. R. E. 
Fine Arts Profile Tests 
Males Females Males Females 

Age Mean Mean Mean Mean 
Gee No. St.Sc* S.D. No. St.Sc? S.D. No. Site” SS: Ba Se ae* 3S BP. 
19-22 61 50.85 10.65 71 54.77 10.25 57 53.16 10.65 68 50.35 9.25 
23-26 301 49.97 9.75 109 53.78 9.90 293. 52.03 10.25 107, 49.30 = 9.05 
27-30 260 48.98 10.30 83 50.25 8.94 258 51.09 10.65 81 47.72 8.89 
31-340 151 47.59 9.85 60 53.61 10.20 149 = 50.29 :10.25 57 48.63 9.55 
5-38 122 46.78 9.30 80 52.90 9.65 117 50.10 10.35 74 = 47.93 9.05 
39-42 74 47.18 10.40 78 50.61 8.29 7449.34 9.80 74 = 47.36 8.09 
43-46 42 50.56 9.90 54 52.63 8.99 41 51.20 10.20 51 47.65 9.10 
47-50 24 = 41.68 ~— 6.58 29 = 47.53 7.84 24 48.90 9.50 28 = 45.24 8.19 
51-54 11 45.12 8.04 22 50.83 8.34 12 = 48.00 —:10.15 21 45.17 7.39 
55 up 5 4850 2.46 17 53.59 10.35 50.91 7.34 16 46.42 


9.30 





* University of Georgia norms (N = 1716). 


Although men consistently test higher than 
women on the social sciences profile (fig. 2) 
the differences are not significant nor is there 
an apparent trend in age differences. That is, 
men and women at all age levels studied seem 
to be homogeneous with respect to the knowl- 
edge and information called for on the social 
sciences profile test. 

When all Graduate Record Examination pro- 
files are averaged and the age-scores plotted 
(fig. 2) the resulting smoothed curves are 


similar to Wechsler’s curve of mental growth - 


and decline (12). 
GR.E. scores of men and women are parallel, 
with men exceeding women at all age levels 
by § or 6 per cent. Mean scores for both men 


The curves for average 


and women fall off at approximately the same 
rate for each 4-year age increment. 


DiIscUSSION 


The primary purpose of this study was to 
examine sex and age variations in performance 
on the Graduate Record Examination. There 
is ample evidence (4, 7) of reliable sex differ- 
ences in achievement test scores at childhood 
and adolescent ages but it has been generally 
assumed that these differences are less marked 
for adults. In one of the very few previous 
studies using adult achievement test results 
Weisenberg (13) concluded that sex differences 
on test performance were negligible. His con- 
clusions, however, were based on comparisons 
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made “‘between all females rather than between 
the groups at short age periods.” 

There are several possible interpretations of 
the findings presented above. Differences in 
curriculum emphasis undoubtedly account for 
some sex variations in achievement found at 
the graduate level. This, however, leaves un- 
explained why the same sex differences ap- 
pearing in mature graduate students are found 
consistently in grade school pupils before the 
differentiated curriculum could possibly have 
been a factor. Environmental, cultural, and 
even possibly some biologic differences have 
been suggested as operating to produce these 
significant statistical sex differences in achieve- 
ment (g). Terman (10) believes variations in 
achievement by sex may be due to motivational 
causes and limitation of opportunity rather than 
lack of ability. Gilbert (1) suggests the same 
reason, lack of sustained motivation, to ex- 
plain declining achievements with advancing 
age. 

Other explanations may occur to the reader 
such as, for example, variations in professional 
interest and area of specialization. The differ- 
ential growth of a field of knowledge rather 
than the age of the subject has been offered to 
explain performance variations in achievement. 
This as well as interest variability would be 
extremely difficult to evaluate. It is obvious 
that the statistical weakness of a cross sectional 
study of this type through significant sampling 
errors could account for all or part of the 
differences shown. 

The findings reported in the previous section 
would seem to support the hypothesis of a dif- 
ferential rate of decline of acquired knowledge 
with age for both men and women. The rate 
of loss with age varies both by sex and sub- 
ject matter area. The science age-score curves 
show losses ranging from 0 to 17 per cent for 
men to 7 to 25 per cent for women. Achieve- 
ment scores in literature, fine arts, and social 
sciences hold up well for both sexes throughout 
the 19 to 65 age range. As these variations in 
performance are largely functions of the nature 
and content of the tests used, these findings 
should not necessarily be expected to hold for 


different tests, other age groups, or for any 
individual student. 


SUMMARY 


The results of the Graduate Record Examip. 
ation administered to 1807 University of 
Georgia graduate students between February. 
1946, and February, 1952, were analyzed by 
age, sex, and subject matter profile. In the 
group there were 1173 men and 634 women, 
The age range was from 19 to 65 with a mean 
of 31.76. 

At every age level studied men were found 
to exceed women in mean scores earned on the 
G.R.E. science profiles. In literature and fine 
arts women were superior; men were higher 
but not significantly so on the social science 
profile. 

Sex differences in the rates of decline of ac- 
quired knowledge with age were noted. The 
rate of decline in chemistry is greater for men 
than women; men show no appreciable loss in 
mathematics with increased age. 
in the humanities hold up well for both sexes 
throughout the entire age range. The data 
seem to support the hypothesis of a differential 


Mean scores 


rate of decline of acquired knowledge with age 
for both men and women. 
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MORTALITY AND MORBIDITY STATISTICS 
I. LIMITATIONS OF APPROACHES TO RATES OF AGING 
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of Medicine, Saint Louis) 


ke at least a hundred and twenty-five years 

man has been asking himself how fast he 
is aging at different periods in his life. Does 
he age rapidly at first and then level off or does 
the rate of aging increase with increasing 
years? Perhaps his vitality is lost at a con- 
stant rate from the time he reaches adulthood. 
In order to answer this question a number of 
approaches have been made. This paper will 
discuss some of the difficulties which have been 
encountered in attacking this problem and their 
partial solution. The arguments and fallacies 
of these approaches are outlined in table 1. 


Mortatity STATISTICS 


Perhaps the first approach to this question 
was an analysis of mortality statistics. Gom- 
pertz published an article (7) in 1825 in which 
he examined statistics on mortality rates which 
he and others had gathered. By plotting the 
death rate against age he found that the mor- 
tality rate curve thus obtained followed a geo- 
metric progression and that this shape “per- 
vades in an approximate degree, large portions 
of different tables of mortality.” He called 
this the “law of human mortality” and made 
interpretations of it which would bear on the 
question of how rapidly man ages. He con- 
cluded that the geometric increase in the mor- 
tality rate resulted from a progressive decrease 
in vitality with age and assumed that this was 
due to a progressive accumulation of the prod- 
ucts of metabolism. The shape of this curve 
has not changed materially in over a century 
and is shown in figure 1 for women in the 
United States in 1940. 

Others (1, 2, 14) have also used mortality 
statistics to draw interpretations of the rate 
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curve of the process of aging. Bernstein (1) 


in discussing the formal laws of growth and 
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AGE IN YEARS 
Mortality rate curve for 
1939-41. Many authors attribute biologic significance 
to the shape of this curve. See text. Data from 
Sixteenth Census of the United States: 1940, Greville, 
T.N.E., Washington, U.S. Government Printing Of- 
fice, 1946. 








DEATHS PER THOUSAND LIVING PERSONS 
°o 


Fic. 1. white women, 


decay, rejects the formula of Gompertz as 
modified by Makeham: 

m, = A + Bc*, 
where m is mortality at age x and A, B, and 
c are constants. 
Nevertheless, he accepts the fundamental con- 
cept of Gompertz and states, ‘the fact that a 
formula with only three essential constants fits 
such extensive data must have a_ biological 
reason.” 

Brody (2) states that mortality data on man 
seem suitable for measuring the course of set- 
escence. He says, “it seems reasonable to as 
sume, that other conditions being the same, the 
greater the degree of senescence, the greate! 
would be the chances of breaking down of some 
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Taste 1. Limitations or AssumMpTIONS Usep IN CONSTRUCTION OF CuRVES ON RATES OF AGING. 


————— a ———————— a wn ~~ 
————————————— 
l ' 


MORTALITY STATISTICS | CROSS-SECTIONAL DATA 











LONGITUDINAL DATA 








ARGUMENT | Exponential shape of mor- | Plot of the level of func- Plot of a sample of in- 


| 
chool tality rate reflects changes | tions of different people at dividuals at successive ages 
in individuals. all ages indicates the shape indicates their true rate of 
of the aging curve for the | aging. 
: race. 
fein (1), 


wth and FALLACIES (1) Assumption that the | (2) Curve formed by join- 
number of people dying at ing levels of functions of 
any age is related to degree | different individuals may not 
of health of those alive at | represent the shape curve to | 








that age may be false. be found in any individual 
or group of individuals (See 
Fig. 4) 


(3) In each case two independent variables are changing: age and quality or degree 
of heterogeneity of the population being sampled. (See text.) 


(4) The aging curve is composed of inherent and environmental factors. The true or 
inherent aging curve cannot be isolated from changes of extrinsic or environmental urigin. 











vital organ-system due to a given unfavorable in man a large assumption is made which is 
exposure. The course of mortality under such usually overlooked. The mortality rate curve 


=a conditions should therefore form an index shows the number of people dying per unit 
of the course of senescence.” He then pro- number living plotted against age. The assump- 
ceeds to interpret the geometric progression in tion made by each of the authors quoted above 
ius mortality rate in terms of the degree of sen- was that the vitality or resistance to death of 
ata from | *ence in man. ‘He states, “the degree of an average individual is proportional to his 


Greville, } vitality or of senescence (defining vitality as probability of dying as estimated from the in- 
iting Of- the reciprocal of senescence) at any moment cidence of death among people of the same age. 
is...a constant percentage of the degree of | While this may be a valid assumption, it does 
vitality or senescence of the preceding moment.”” not necessarily follow. It is conceivable that 


yertz as > ‘ ‘ ° “- : : . . 
Pearl (14), in discussing specific death rates, every man might have an ever increasing re- 
substitutes the term “force of mortality” for sistance to death until the year or even the day 
the death rate. He concludes from the curves of his death at which time it would show a 
B, and J of age and sex specific death rates that the precipitous fall. Thus, the curve taken as a 


force of mortality is highest at the extreme reflection of physiologic age in the hypothetical 
tal con J ends of life. He answers the problem of the average man is actually a plot of the propor- 


t that @ J rate of aging in man by stating that the force tion of men in any year who die. It tells noth- 
ants fits of mortality is continually increasing at a near- ing about the state of health of those who re- 
iological ly constant rate of increase. This would re- main living. Vigorous men who die after a 

sult in an exponential curve. small thrombus forms in a vital organ give the 
on maa First Fallacy—There are three limitations in impression of exemplifying one alternative. 
of sen- Ff this approach to the problem. They are self- Others seem to be old before their time yet 
e to a& | evident to some but have been ignored by lve into old age. The picture of waning vital- 
me, the 7 others. One fallacy of interpretation will be ity is characteristic enough of the later years to 
re mentioned now; the other limitations will be make it seem plausible that the rate of aging 
ot some 


discussed later. In the interpretation of mor- on the average is proportional to the mortality 
tality statistics in terms of the aging process rate curve. The shape of the probability of 











188 


death curve, however, may be unrelated to the 
theoretic curve of physiologic age not only in 
the individual but in the average person as well. 
The curve describing man’s vitality or physio- 
logic age at progressive ages is yet to be drawn. 


Cross-SECTIONAL DATA 


The fallacy in the assumption, made first by 
Gompertz and frequently restated, of a rela- 
tionship between death and physiologic age can 
be avoided by measuring specific physiologic 
functions. The simplest way of doing this is 
to study persons at different ages and join the 
average levels of function in a smooth curve. 
This has been probably the most common ap- 
proach to the problem. Its advantage is that 
it plots functional level rather than incidence. 
Figure 2 is a hypothetical scatter diagram illus- 
trating how such data might be plotted. 

The use of this method generally confirms 
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the suspicion that the curve connecting levels of 


each function of young adults with those of ad 


vanced age are not exponential as in the mor. 


tality rate curve (3) ; in general they are fairly 


straight. 
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Hypothetic analysis of the aging process, 


Cross-sectional data. The assumption from these cross- 


sectional data that the typical aging process of in- 
dividuals is a steady decline may not be valid. See 


text. 
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Fic. 3. Cross-sectional data. 
renal function between ages 20 and go in men (4). 


Age im Yeors 


Straight lines of best fit, previously unpublished, derived from data ol 


Cl, diodrast clearance estimating effective renal 


plasma flow (ERPF); Ch, inulin clearance, measuring glomerular filtration rate (GFR) ; Tmp, tubular 
excretory capacity of diodrast. ERPF has a regression rate of 0.91 per cent per year; GFR, 0.72 per 
cent per year; and Tmp 0.68 per cent per year. Regression rates calculated on basis of age 20. 
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gard to kidney function (4, 12), 17-ketosteroid 
excretion (10), gastric acid output (15), spleen 
weight (11), and other organ weights and 
measurements (16). Functions plotted in this 
way against age often form a straight line over 
a wide area of adult life. For example, cross- 
sectional data on blood flow through the kid- 
neys of adults at successive ages have been 
found to fall off on the average by decrements 
of 0.96 ml. per minute every year between 20 
and go years of age (fig. 3), a straight line 
leing the only simple curve obtainable for the 
data. The fallacy of linking susceptibility to 
death or physiologic age with number of people 
dying has been pointed out. On the face of 
it cross-sectional data’ should give a satisfactory 
picture of the course taken by the aging process. 

Second Fallacy.—There are two limitations 
to this reasoning which apply equally well to 
the discussion of the mortality rate curve. 





Again, one will be discussed now, the other 
later. The fallacy of interpreting cross-sec- 
tional data in terms of individuals is again an 
assumption which may or may not be valid. It 
is obvious to the most casual observer that the 
average values, while they may make a curve 


lepresenting a hypothetic “average man,” may 


Arbitrary Units Of Any Physiologic Measurement 
) 











Fic. 4. Hypothetic curves showing how mean values 
of cross-sectional data may not reflect the shape. of 
the aging process in any individual or group of in- 
dividuals. Curve M is mean of curves A, B, and C 
which represent exaggerated examples of possible 
aging processes in different constitutional types within 
the species. 


also be only a composite of widely differing 
shapes of curves and not represent any individ- 
val or group of individuals. Figure 4 shows in 
an exaggerated and highly oversimplified way 
how a generalization about rates of aging in 
man might be grossly erroneous if based on 
cross-sectional data alone. The figure shows 
a straight line which represents the average of 
3 grossly dissimilar component individuals or 
groups of people. While this is unlikely it 
points out the inadequacy of generalizations 
made about the nature of the aging process. 
Similarly, the exponential shape of the mor- 
tality rate curve discussed above depends on 
the variability of people’s life spans. The curve 
of figure 1 would not be typical of that ob- 
tained for pure strains of inbred mice. In a 
carefully controlled environment the life span 
of such mice would be almost identical. Their 
mortality rate would be low and then rise very 
abruptly, but their physiologic age curve might 
be straight. This is a crucial point in the argu- 
ment. While the upper and lower limits of 
the scatter at each age indicate the range com- 
patible with life, the knowledge gained about 
the shape of the aging curve is minimal. 


LONGITUDINAL DATA 


An obvious answer would seem to be to plot 
data longitudinally. Here individuals are fol- 
lowed for a lifetime. While cross-sectional 
data, if representative, show the average range 
for the species at different ages, longitudinal 
data should demonstrate how the species is in 
turn composed of a continuum of subtypes. A 
hypothetical case has been discussed (fig. 4) 
to demonstrate the possible heterogeneity of the 
aging process in individuals showing none of 
the individual processes to be comparable in 
any respect to the average curve. However, 
the number of alternative types of curves are 
numerous and the one represented in figure 5 
is the situation in which the curves are nearly 
parallel. In this case the higher the function 
at any age the more likelihood of death. Un- 
less such a relationship is demonstrable from 
clinical experience it may not be recognized. 
Thus, it has been only by statistical demonstra- 
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Fic. 5. Longitudinal data. Hypothetic analysis of the aging process in which one of many possible 


relationships is demonstrated, viz., a parallel decline of function in which the higher function at any age 
is the one most often associated with death. See text. 


tion that full recognition has been given the as- 
sociation of increased weight with early death. 
Society still considers moderate obesity as a 


sign of health. Collection of longitudinal data, 
therefore, may demonstrate that, while the de- 
cline of a function with age found in cross- 
sectional data suggests deterioration with age, 
such a decline may also be evidence of resist- 
ance to the development of a condition, e.g., 
obesity, with a poor prognosis. This leads to 
the discussion of the third fallacy, one inherent 
in all three methods of answering the original 
question. 

Third Fallacy—Obviously there are differ- 
ences within the species which account for the 
different lengths of life span. The curves in 
figure 4 may be expressed as heterogeneity 
within homogeneity. At the species level all 
the individuals are homogeneous with respect 
to the definition of the species, but the individ- 
uals differ in many characteristics including 


those of life span and of any measure of physio- 


logic age. They are heterogeneous in that 


sense. Individuals acquiring a specific disease 
may be considered to be members of a subtype, 
being homogeneous in so far as they have a 
disease in common. 


ber of things in common including an average 


Each group has a nun- 


life span differing more or less from the meat 
life span of each other type. It is obvious that 
the loss by death of certain members of the 
population distorts the results by necessitating 
a sampling from a progressively more homo- 
geneous group. This loss by death of part of 
the sample was disregarded in figures 1-4 
the discussion of cross-sectional data. 

If we assume that these subtypes exist 
throughout adult life, the population in early 
adult life consists of all the subtypes and a 
the maximum limit of life span they have all 
run their expected course. Those falling in 
the tail of the distribution curve, i.e., the long- 
est-lived subtype, are the last to die. They 
have at least one thing in common; they ate 
homogeneous as to life span. They are prob 
ably relatively homogeneous as to the causes 
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of their long life spans. At the other end of 
the age scale such is not the case. Of a cross- 
section of the population, some have the predis- 
position to an early demise. Others will out- 
live their contemporaries. The older samples 
differs from the younger not only in age; it 
differs in composition as well. It is a highly 
selected population. Therefore any curve de- 
rived from an age span in which death occurs 
does not fulfill the requirements of a controlled 
experiment. Its shape in both cross-sectional 
and longitudinal data cannot be interpreted as 
representing the aging process of man since 
there are two independent variables: age and 
degree of heterogeneity. 

Fourth Fallacy. Inherent Factors——Before 
proceeding further, the initial question should 
be restated. Implied in the query into man’s 
rate of aging is a desire to examine the in- 
herent rate of aging uncomplicated by environ- 
mental factors. That hereditary environ- 
mental influences cannot easily be resolved is 
atruism. Deaths due to infection, automobile 
and other accidents, and during childbirth and 
infancy are primarily of environmental origin. 
Nevertheless, this stumbling block has been al- 
most completely neglected in the literature and 
isa fourth fallacy in the argument that there 
is a relationship between mortality statistics 
and the inherent aging process. It also applies 
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Fic. 6. Estimated frequency distribution of mor- 
tality in ancient Rome (13) compared with that of 
modern times (6). There is no evidence of a change 
in the maximumr life span in spite of a marked shift 
of the mean and mode to the right. The change in 
the shape of the curves is chiefly a result of better 
control over diseases of extrinsic origin. 


to a certain extent in both cross-sectional and 
longitudinal studies. 

Figure 6 shows that the mortality distribu- 
tion curves of ancient Roman and modern times 
are quite dissimilar. The difference in the 
curves is almost entirely explainable by changes 
in environmental influences. The mean life 
span of ancient Roman times was about 20 
years, (13) endemic and epidemic infectious 
diseases accounting for a large portion of the 
mortality. The underlying aging process has 
not changed, but the improved public health 
and medical measures of modern times have 
completely altered the life expectancy. Nutri- 
tional factors alone, for example, seriously 
complicate the investigation of inherent changes 
in blood pressure levels, not only in different 
centuries but in different countries in the same 
year. 

The two curves shown in figure 6 have three 
characteristics in common. They show a de- 
creasing mortality rate during the first decade 
of life; they show a minimum mortality rate 
during the second decade; and they show a 
common maximum life span of approximately 
100 years. Whether the first two character- 
istics have anything to do with aging is a con- 
troversial issue depending on definitions. They 
seem to be inherent since they have not been 
altered by extreme changes in environmental 
factors. The concept of a maximum life span 
has been accepted because for practical pur- 
poses the longest human life spans over a 
period of recorded history have not varied sig- 
nificantly from 100 years. This would not be 
true if the biologic process were not limited 
by inherent factors. If death were due solely 
to the “wear and tear” of environment, the 
maximum as well as the mean duration of life 
would vary over the centuries and in different 
surroundings. While the mean life span has 
shown such dependence on environment, the 
maximum life span has not. To date improved 
environment has not altered the life expectancy 
of persons over 70 or 80 years. This fact 
is evidence that the life span in the older ages 
is dependent more on inherent or metabolic 
factors than on extrinsic or environmental con- 
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ditions. The opposite might be expected for 
the following reason. Inherent factors are 
fixed at conception, at which time they are for 
all practical purposes the only factors concerned 
in the organism. Throughout uterine and extra- 
uterine life the environment continually acts 
on the individual so that any cumulative effects 
of environment should be greatest at the end 
of the life span. In spite of the great variety 
of environmental stresses centenarians have 
experienced, the length of their life span is 
quite fixed. This fixed maximum life span is 
a strong argument that death at these ages is 
due primarily to inherent factors and_ sec- 
ondarily to the effect of extrinsic forces. 

It is clear, then, that environmental con- 
ditions alone do not account for mortality. 
Each species seems to have a fixed maximum 
life span independent of wide ranges in en- 
vironmental conditions. However, the varia- 
tions in the life span of the members of the 
group are due to the interactions of extrinsic 
forces and inherent susceptibilities. 


PARTIAL SOLUTIONS 


Four pitfalls need to be avoided. First, it 
should not be assumed that the number of 
people dying at any age is related to the de- 
gree of health of those who are alive at that 
age. Second, it should not be assumed that 
the curve formed by joining levels of physio- 
logic measurements of different individuals at 
different ages (cross-sectional data) is neces- 
sarily a curve typical of the aging process of 
any one individual or group of individuals. 
Third, it should not be assumed that a char- 
acteristic common to all members of the species 
is being measured when only the survivors who 
are not lost from the sample by death are con- 
sidered. Fourth, it should not be assumed that 
any statistic measures the inherent rate of aging 
until there is sufficient evidence that it is not 
in part, at least, the effect of special environ- 
mental conditions. 

These obstacles in uncovering the nature of 
the aging process are in varying degrees self- 
evident. The difficulties arise from three 
sources: the assumption of a simple relation- 


ship between mortality rate and physiologic age, 
the assumption of inherent homogeneity, and 
the failure to allow for the complicating factor 
of environmental forces superimposed on jp. 
herent characteristics. These obstacles may be 
partially avoided but never completely elimi. 
nated. Use of mortality statistics in studying 
the aging process has least to offer; it is based 
on premises from all three sources. 

The elimination of the assumption of the 
relationship of physiologic age and mortality, 
the partial elimination of the effect of environ- 
mental influences, and the partial clinnination 
of the influence of changes in the nature of 
the group sampled (degree of heterogeneity) 
can be accomplished by selecting for examina- 
tion parameters of structure or function which 
are independent of the cause of death and 
which are not apparently influenced by or 
causally related to death. Since no single fune- 
tion is generally accepted as being a measure 
of physiologic age, those which are both in- 
dependent of and incidental to causes of death 
can be considered together. If several such 
parameters were measured or counted, the in- 
fluence environment or death might have on 
any single parameter would tend to be can- 
celled out. When carried out by a cross-see- 
tional approach, the results define the upper 
and lower limits of the parameter compatible 
with life at each age. The range will define 
the maximum variability which might. occur 
in the shape of the curve in individuals. A 
study of this sort has been carried out on in- 
cidence of lesions observed at postmortem ex- 
amination (5) and will be included in another 
paper of this series. 

The aging curve of subtypes or of individ- 
vals can be studied most practically by a com- 
bination of cross-sectional and_ longitudinal 
data. Figure 7 is a hypothetical diagram com- 
bining the two types of approach. It shows 
how the trend of a function may be downward 
ever the life span while death is associated 
with a high function. If such a function is 
not associated with clinical signs or symptoms, 
it may not be obvious which direction indi- 
cates a poor prognosis. If aging in man fol- 
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tion represented is that in which a rising function is 
tendency to diminish with increasing age. 


lows varied pathways, this approach will iden- 
tify the subtypes provided the sampling is 
sufficiently large. 

A third partial solution may be had by study- 
ing identical twins to discover the extent of 
different 
physiologic age under conditions of constant 


the influence of environments on 


hereditary background. Few studies of this 
sort have been made (8, 9). Once the con- 
tribution of environment to disease and mor- 
tality is known, the inherent characteristics of 
the aging process can be studied. 
Discussion 

It is safe to say that the average rate of in- 
herent aging of man throughout the life span 
Such 
knowledge depends on a means of separating 


of the species will never be known. 


extrinsic from inherent factors predisposing 
to death. 
it would then be necessary to extrapolate the 
tate of aging of those whose death was brought 
on in part by environmental circumstances. A 


If such a means became available, 


associated with mortality while the function has a 


set of ideal environmental conditions which 


would be optimal for all and would not tend 
While most ot 
the extension of life span over the centuries 


to shorten life does not exist. 


has resulted from improvement of environ- 
mental conditions, the inherent limit of life of 
some individuals is now being passed. For ex- 
ample, the otherwise inherent limit of life 
of diabetics, whose disease shows a hereditary 
weakness, has now become meaningless be- 
cause of insulin. The use of data from such 
individuals may complicate a study of the in- 
herent factors involved in aging. Exclusion 
of these from the measurements of the rate 
of aging, however, on the grounds that they are 
not representative means that the population 
being sampled does not remain constant. Since 
some relationship between life span and physio- 
logic age probably exists, distortion of the true 
curve of physiologic aging could be expected. 
Similarly, there is no known or theoretic way 
of extrapolating a function beyond death to 
discover what course the aging process would 
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have taken if the individual had not died. If 
it were possible to do so, it is obvious from 
figures 5 and 7 that the resulting curve might 
differ significantly from that obtained from 
survivors, 

Still another difficulty in measuring the in- 
herent rate of aging involves the practical ques- 
tion of what single measurement can be identi- 
fied with the aging process. The assumption 
that one exists may not be valid. Health of 
the individual and therefore life itself is limited 
by the resistance of the weakest organ system. 
It may be assumed that organs vary in their 
rates of aging from one individual to another. 
If environmental conditions were optimal in 
all people there would still be a wide distribu- 
tion of life spans. Nevertheless, changes seem 
to occur in all members of the species—and of 
all other species—which limit life span. The 
few who reach that limit have been atypical. 
The typical members of the human race in 
the United States at present are those who died 
in their eighth decade, more people dying in 
this period than at any other time. 
spective of the next century may reveal how 
much of this group has reached its inherent 
life span and how much of its mortality is a 
result of environment. If the gradual shift 
of the mean and mode of mortality from 
younger to higher ages since ancient Roman 
times (fig. 6) continues, soon man will either 
break through his “maximum life span” or it 
will be exceptional not to live into the go’s 
where the mode will eventually reach too. 
This is shown graphically in figure 8, where 
the great acceleration upward of the mean life 





The per- 


span in recent years makes the future unpre- 
dictable. 

Whether the so-called degenerative diseases 
which constitute most of the causes of death 
among the typical members of our own popula- 
tion are primarily of extrinsic or intrinsic origin 
is an academic question. It has already been 
demonstrated that diseases which are primarily 
of intrinsic origin are susceptible to treatment. 
Diabetes, rheumatoid arthritis, and hyperten- 
sion are recognized as having hereditary back- 
grounds, but they can be controlled. Whether 
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the aging process itself can be controlled wil} 
not be known until it is demonstrated, 

In future papers of this series the partial 
solutions to the limitations discussed in this 
paper will be considered in greater detail and 
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The mean is rapidly approaching the accepted maxi- 
mum life Two alternatives are possible. The 
mean will break through the “maximum” or will level 
off near 100 years. 


span. 


approaches to morbidity and mortality statistics 
will be offered. 


SUMMARY 


1. Certain fallacies and limitations in the in- 
terpretation of data on the nature of the aging 
process have been discussed. Mortality  sta- 
tistics and both cross-sectional and longitudinal 
data are limited in the information they can 
give about the inherent rates of aging of man 

2. Partial the 


solutions to problem are 


offered. 
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FINANCIAL SIGNIFICANCE OF LONGEVITY IN PUBLIC ASSISTANCE 


A Brief Study of an Old Age Assistance Mortality Caseload 


JOHN J. 


GRIFFIN 


(l’rom the Bureau of Old Age Assistance, Board of Public Welfare, Somerville, Massachusetts) 


“anaes the final years of our aged citizens 

constitutes one of the paramount problems 
confronting the nation. Since the physical and 
mental well-being of these elderly adults is 
intimately related to their socio-economic se- 
curity this matter is of great interest to geri- 
atricians as well as to political scientists, econ- 
omists, and sociologists. 

Numerous attempts have been made during 
recent years to correlate the data available from 
diverse sources on the economic status of our 
senior population. These efforts, which have 
met with various degrees of success, have been 
aimed mostly at en masse evaluations. While 
a skeletal supply of important information has 
been collocated from census analyses, labor 
force studies, Social Security statistics, pension 
tabulations, and similar sources, notable gaps 
remain, particularly in respect to specific de- 
tailed findings of an illustrative character. We 
are repeatedly assured, for example, that there 
are approximately 13,500,000 persons 65 years 
of age or over in the country, that some 4,000,- 
000 of these derive income from their own 
or their spouses’ earnings, that more than an- 
other 3,000,000 are beneficiaries of a govern- 
mental retirement program, that nearly 3,000,- 
000 more are recipients of Old Age Assistance, 
and that the rest have independent reserves 
or depend upon relatives, charitable agencies, 
or church charities. 

These figures leave many questions unan- 
swered. Lacking, for example, is accurate evi- 
dence as to the extent to which the different 
kinds of income overlap. Nor does the litera- 
ture indicate the experience from the viewpoint 
of adequacy of public or private pension sys- 
tems. Nor do we have any appreciable fund 
of knowledge as to the actual tenure of an- 
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nuities, although actuaries apparently haye 
sufficient guidance for their purposes. Access 
to data demonstrating the average aggregate 
cost of maintaining pensioners is not generally 
obtainable. A host of kindred questions con. 
tinue to pique the curiosity of students desirous 
of making a multi-disciplined approach to the 
problems of the aged. 

The inquiries indicated, it should be stressed, 
have very practical bearings on the soundness 
of long-range planning in several spheres of 
action. ‘The answers, for instance, are matters 
of critical moment to institutional administra- 
tors in the process of establishing eligibility re- 
quirements and in assessing the risks involved 
in undertaking contractual obligations. They 
are likewise of real consequence to private cor- 
porations in projecting investments and to pub- 
lic agencies in calculating the adequacy of ap- 
propriations over the course of time. Indeed, 
in the ultimate analysis, the answers are funda- 
mental for proper formulation of retirement 
policies and especially for estimating the con- 
comitant costs of medical care. Appraisal of 
the latter factor as a basis for inclusion in 
future retirement planning will loom increas- 
ingly important in the next few decades, if the 
predictions of the population experts are to 
be trusted. 

It is in the light of these and relevant postu 
lates that this short study of an Old Age As 
sistance mortality caseload in Somerville, Mas- 
sachusetts, was undertaken. The main objec- 
tives were to determine the longevity of Old 
Age Assistance recipients and to compute the 
related costs on a factual basis, keeping in mind 
the principal characteristics of the humat 
congeries. 

Somerville is a highly congested autonomous 


municipality 4.22 square miles in area, with 4 
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population of 103,500. As in all other Massa- 
chusetts communities, its Old Age Assistance 
program 1s locally administered but state super- 
vised in conformity with a statutory legislation 
(2). Massachusetts was one of the first states 
in the nation to provide public assistance to 
the aged, its plan antedating the Federal Sociai 
Security Act by some five years, having be- 
come effective on July 1, 1931. The original 
law made eligibility contingent upon reaching 
the age of 70 and documented proof of 20 
years’ residence. Acceptance of the provisions 
of the congressional enactment liberalized these 
qualifications to 65 years of age and to 5 years’ 
and later to 3 years’ residence out of the pre- 
ceeding 9 years. Citizenship, not demanded by 
the Federal requisites, continues to be a legal 
necessity in Massachusetts. Financially, the 
program is a three-tiered affair with the fed- 
eral, state, and local entities sharing responsi- 
bility for costs. The federal government pays 
four-fifths of the first $25.00 monthly and 
one-half the remainder up to $55.00, or as is 
often said more conveniently, “one half up to 
$55.00 plus $7.50,” 
the first $55.00. The State pays two-thirds of 
the remaining grant and the community of legal 


which equals $35.00 of 


residence the final fraction, which ranges from 
about one-sixth to one-eighth of the total out- 
lay. Since the average grant is approximately 
$73.00 monthly and since the U. S. Govern- 
ment does not participate in the expenses above 
$55.00, it is clear that virtually the entire cost 
of medical and hospital care is borne by the 
state and local taxpayers (3). Indeed it may 
he simply concluded that it is the expenses for 
medical care (including hospitalization) which 
comprise the preponderant portion of the sum 
subsidized by the locality of residence or the 
place of settlement (4). 
lures and net cost to the city, over the course 


The gross expendi- 


of years, may be seen at a glance in table 1, 
which also illustrates the steady expansion of 
the caseload and related percentage-wise rise in 
disbursements. 


CASELOAD 


During the federal census of 1950 some 


9,492 residents of Somerville, or roughly 9 
per cent, admitted to being 65 years of age or 
over. The annual Old Age Assistance case- 
that 
quarter of the total aged population receives 
public relief. During the fiscal year July 1, 


load indicates somewhat more than a 


1951, to June 30, 1952, the period under study, 
2553 individuals received Old Age Assistance 
Of this number, 1671, or 65.5 per cent, were 
women, and 882, or 34.5 per cent, were men. 

Of the 1671 women, 123, or 7.4 per cent, 
died, while deaths among the 882 men equalled 
93, or 10.5 per cent. Of the aggregate toll of 
216 deaths, therefore, the 123 women repre- 
sented 57 per cent, and the 93 men, 43 per cent. 
It is the mortality caseload of 216 with which 
this investigation is concerned. 


AGE 


The cumulative living spans of the 93 men 
who died totalled 7199 years, or an average of 
77.4 years. The total for the 123 women who 
died amounted to 9777 years, or an average of 
79.5 years. Taken together the amassed time 
equalled 16,976 years, or an average of 78.5 


years. 


DURATION OF ASSISTANCE 


An analysis of the official records shows that 
the 93 men received assistance to a total of 
6965 months, or an average of 6 years and 3 
months. Oddly enough the comparable result 
tor the women is identical, since the 123 women 
were aid clients for a total of 9211 months, 
or an average of 614 years. Coincidentally, 
the figures indicate that the over-all average 
age at the time of application for public assist- 
ance was more than 72 years. This fact, which 
is contrary to popular opinion, journalistically 
cultivated, serves to demonstrate once again 
that governmental help is a last desperate re- 
sort for a residual group of our elderly citizens. 
Relevantly, we may append the observation 
that the total number of months of assistance, 
namely 16,176, may well be contrasted with 
the total number of years lived, namely 16,976 


years. Indeed, since the average age at time 
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of application was beyond 72 years, and since 
the average length of stay on assistance rolls 
was but 6% years, it is clear that this clientele, 
on the average, lived for a longer period be- 
yond age 65 without public assistance than the 
period during which they received it. 

MarITAL STATUS 

In view of the fact that the term of receiving 
assistance (644 years) was the same for both 
sexes, the matter of marital status assumes 
particular interest. Analysis reveals that of 
the total mortality caseload of 216, all but 22 
or 10.2 per cent, were married at some time. 
Of the 194, or 89.8 per cent, who were or had 
been married, 56, or 25.9 per cent, had living 
spouses at the time of their death, 130, or 60.2 
per cent, were bereft of their partners, 5 or 
2.3 per cent, were estranged, and only 3, or 
1.4 per cent, were divorced. The detailed break- 
down of the marital status of the caseload may 
be seen in table 2. 

The fact that most of the persons in this 
long-lived group were married at some time 
accords with statistical anticipations. Not only 
do most adults in the United States marry but 
standardized death rates make manifest that 
the married outlive the single (6). The fact 
that 74.8 per cent of the women were widows 
while but 40.9 of the men were widowers also 
conforms to expectations. Available studies 
demonstrate that where wife and husband are 
the same age at the time of marriage, her 
chances to survive him are 3 in 5, while her 
chances are 2 in 3 if he is 5 years older (1). 
The economic consequences of such a fact are 
reflected in our Old Age Assistance experience. 
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It is interesting to note, however, that in the 
present instance the average age of applica- 
tion for all the women was more than 73 years. 
This would seem to suggest that the women 
who were widowed comparatively early in life 
had struggled successfully to maintain them- 
selves (and their families) almost to the end. 


CHILDREN AND THEIR CONTRIBUTION 


Children have long been considered a source 
of economic assistance to their aged parents. 
Projections in this field are often based on vul- 
nerable hypotheses. Given the new longevity 
of parents, the marital and parental obligations 
of most children, our luxury-centered economy 
and present rate of taxation, the potentialities 
of children to support needy elders diminish 
almost to the vanishing point. The assistance 
caseload under study offers particularly valu- 
able evidence because of the low incidence of 
sundered marriages. 

Of the 85 men who were married, only 55, 
or 64.7 per cent, were fathers of record, while 
only 77, or 70.7 per cent, of the 109 married 
women were mothers. In other words, only 
132 of the 194 potential parents, or 68 per cent, 
had progeny. The high incidence of childless- 
ness is of importance in gauging the signifi- 
cance of marital status in relation to eventual 
need. 

The reproductive rate of those who were 
The 55 men had 185 sons 
The 
experience of the women was similar; the 77 
mothers bore 253 offspring, or 3.3 per mar- 
riage. 

Of the total of 438 sons and daughters, 336, 


parents was low. 
and daughters, or 3.3 children per father. 


TABLE 2. MariTaL Status oF CLIENTS IN MortTALity CASELOAD 
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or 76.7 per cent, were themselves married, 
while 77, or 17.5 per cent, remained single. 
Of the remaining 5.8 per cent, or 25 persons, 
i3 were widowed, 7 were separated, and 5 
divorced. The pattern of marital stability 
characterizing the older generation seems to be 
reflected in the younger group. 

In measuring the economic meaning of the 
adult children to their elderly parents, it is 
necessary to distinguish between voluntary sup- 
port and mandatory contributions. Under 
Massachusetts law children of assistance re- 
cipients are liable, according to certain norms, 
to contribute to the maintenance of their needy 
parents. Single children at home are allowed 
a basic exemption of $2000.00 plus federal and 
state taxes, with one-third of any excess in- 
come going to the aged recipient. Single chil- 
dren away from home have a $2250.00 basic 
exemption. Married children have an exemp- 
tion of $3250.00, irrespective of their spouse’s 
employment status, and there is a $500.00 ad- 
ditional exemption for each child of a married 
person. Any extenuating circumstance is con- 
sidered in weighing ability to contribute, and 
there are special exemptions for extraordinary 
medical needs, educational costs, and like ex- 
penditures. 

It is not surprising therefore, to discover 
that very few sons and daughters contributed 
to the financial support of their aged fathers 
and mothers. In fact just 36, or 8.2 per cent, 
of the 438 children, contributed either volun- 
tarily or because of legal compulsion. These 
36 made payments totalling $710.42 monthly, 
an average of $19.73 monthly, to a total annual 
sum of $8,773.04. Of 12 men who thus bene- 
fited, 5 obtained mandatory sums averaging 
$20.47 monthly, or $1,228.56 yearly, and 7 were 
given voluntary offerings averaging $29.18 
monthly, or $2,651.60 annually. The dozen 
men recipients therefore, had an annual income 
from this source of $3,880.16. Some 24 
mothers were in a similar position. Of these, 
21 were granted an average of $18.83 per 
month because of the legal mandate and only 
3 received voluntary donations averaging $4.08 
monthly. The total income thus procured by 


these women was $4,892.88 yearly. These 
amounts of course, were deducted from the 
budgeted assistance grants which the recipients 
would otherwise get. In addition, 5 men cop. 
fined to commercial nursing homes. receive 
earmarked gifts from their children, averaging 
$38.00 monthly, or some $2,280.00 yearly, 
These latter were not deductable from standard 
assistance grants because they were specifically 
given by children to enable their institutional. 
ized parents to pay weekly care rates in ey. 
cess of those allowed by state authority, 


OTHER INCOME: SOcIAL SEcuRITY, Private 
PENSIONS 

Under the Social Security Act two separate 
and distinct programs for the aged were estab- 
lished. One was the assistance program which 
has been discussed. The other was a nation- 
wide insurance program entirely federally con- 
trolled and deriving its funds from compulsory 
tax-premiums levied on employers and em- 
ployees. The latter, being an insurance pro- 
gram, requires no means test for eligibility and 
those covered by its provisions are entitled to 
its benefits by legal right, irrespective of their 
resources, upon reaching the age of 65. The 
insurance program was originally intended to 
supplant almost entirely the assistance plan, but 
because of inadequate benefits it remains far 
from accomplishing its objective and hundreds 
of thousands of insurance beneficiaries require 
supplementary assistance to subsist. 

Since our recipients on the average were 
more than 72 years old at the time of applica 
tion for assistance, it is clear that they were 
well advanced in occupational age at the height 
of the economic depression in 1936 when the 
Social Security Act became operative. Accord: 
ingly less than half of the men and but slight- 
ly more than a tenth of the women were it 
surance beneficiaries, and the insurance income 
of these was low. 

Of the 93 men only 42, or 45.1 per cent, fe 
ceived Old Age and Survivors Insurance Bene- 
fits. The average benefit was $45.14 monthly 
and the aggregate amounted to $1,895. 
monthly, or $22,750.80 yearly. Just 13, o 
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10.6 per cent, of the 123 women qualified for 
0.A.S.I. and their average benefit was a paltry 
$26.61, which amounted to a total of $345.92 
monthly, or $4,151.04 yearly. In combination 
therefore 55, or 25.5 per cent, of the 216 cases, 
received $26,901.04 yearly, or an average of 
$40.75 monthly. 

The phenomenal growth in private industrial 
pensions which has taken place within the past 
decade is, of course, not reflected in this ex- 
gerience. In fact, only 7 individuals had in- 
cme from this source. Three retired men, 
representing 3.2 per cent of the men, had pen- 
" ions totalling $1,830.48 yearly, or an average 
of $50.85 per month. Four women pensioners, 
or 3.2 per cent, received $1,433.64 yearly, or 
an average of $29.87 monthly. Hence the eco- 
nomic significance of this source of income was 
negligible as far as our assistance caseload was 


concerned. 


Resources: REALTY AND Liguip ASSETS 


Our experience attests that Old Age Assist- 
ance recipients as a class fall into the category 
of propertyless wage earners. But 22, or 10.2 
per cent, of the 216 grantees owned residential 
property. Eleven men and the same number 
of women owned their own homes. ‘The 11 
men, representing 11.8 per cent, owned homes 
valued in toto, for assessment purposes, at 
$68,600.00, or an average of $6,255.00. The 
residences of the 11 women (9 per cent) were 
appraised at $51,600.00, or an average of $4,- 
690.91. The actual market value of the prop- 
erty may be assumed to be at least one-third 
higher than the assessed valuation. Under the 
terms of a new statute which became effective 
January 1, 1952, the city placed liens on all 
real property of Old Age Assistance recipients 
with a view to obtaining reimbursement for aid 
granted at the time of the recipient’s death, or, 
previously, if the property were sold or trans- 
ferred. Since most property is mortgaged, 
such liens are generally equivalent to second 
encumbrances. An exemption of $1500.00 
0 a certain extent in both cross-sectional and 


based on current market values and including 
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life insurance is allowed to the estates of the 
deceased. 

As far as readily liquidatable assets are con- 
cerned, some 38 individuals, or 13 per cent, 
had savings bank accounts totalling $12,411.54, 
or an average of $326.62. A larger percentage 
of women showed this type of thrift than men 
and 27 women, or 22 per cent, had savings of 
$9,610.86, an average of $355.96, while only 
11 men, or 11.8 per cent, saved $2,800.68, or 
$254.61 each. 

Those who are familiar with the almost uni- 
versal anxiety of the aged to guarantee them- 
selves a “decent burial’ can best evaluate the 
significance in terms of emotional security of 
these small savings. Remembering the fact 
that the 1952 dollar had a purchasing power 
of $0.53 in terms of the 1939 dollar, we can 
realistically estimate the buying value of these 
inflation-hollowed bank accounts. 

A sparse few had other assets. Thirteen 
persons, or 6 per cent of the whole, were pro- 
prietors of stocks or bonds worth in all $986.29, 
or just $75.87 per owner. Four men_ had 
negotiable assets with a market value of 
$597.00, or $149.22 each, and g women had 
securities worth $389.29, or an average re- 


source of $43.25. 


LIFE INSURANCE 


In this insurance-conscious nation it is not 
surprising to find that life insurance was by 
far the most prevalent type of thrift invest- 
ment used by the persons under study. It 
should be recalled that these people were prac- 
tically beyond the insurable age before the re- 
markable expansion of life insurance coverage 
which has developed since 1940. A few facts 
should suffice to illustrate this point. Latest 
reports for example, demonstrate that in 1952 
the number of policyholders was 21,000,000 
greater than ten years before, 45 million more 
than in 1922, 76 million more than in 1902 (5). 
Indeed, at the end of 1952 some 88,000,000 
American policyholders with 219 million poli- 
cies had insurance coverage exceeding the U. S. 
national debt limit, that is, $276.6 billion dol- 
lars worth. 
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Of the 216 persons in our mortality caseload 
148, or 68.5 per cent, had insurance grossing 
$72,426.14, or an average of $489.36 per in- 
sured. Of the 93 men, 60 were insured to a 


total of $31,060.00, or to an average of $517.67. 


These 60 insured represented 64.5 per cent of 
the group of men. Of the 123 women, 88, or 
71.5 per cent, carried $41,366.14 insurance, or 
an average of $470.07. These figures further 
indicate the comparatively low economic status 
of the members of the group since even in 1902 
the average policyholder held insurance of 
$780.00 whereas today he has a coverage of 
$3,100. Nevertheless, considering the likeli- 
hood that many of the insured cash-surren- 
dered policies during the economic debacle of 
the thirties and the probability that not all in- 
surance, especially in cases where children paid 
premiums, was revealed, the incidence of in- 
surance possession is notably high. 


CEMETERY PLoTS 


The availability of convenient burial lots is 
of great moment in providing for proper final 
disposition of the aged. In this experience 
more than half—117, or 54.2 per cent—had 
Of the 93 men, 49, 
or 52.7 per cent, were so provisioned, and of 
the 123 women 68, or 55.3 per cent. All, how- 
ever, were given suitable interment and their 


such placements reserved. 


funerals were conducted under the auspices of 
competent morticians. In fact only 12, or 5.5 
per cent, called for the restricted participation 
in funeral expenses allowable to the Bureau. 
The availability of an amount equal to 3 times 
the primary benefit to retired workers who are 
O.A.S.1. beneficiaries helps to diminish appeals 
to assistance authorities. In the present experi- 
ence, the Bureau contributed $1,140.00 toward 
the funeral costs of 9 men, or an average grant 
of $126.66, and $350.00 for 3 women, average- 
ing $116.67. 


Gross ASSISTANCE EXPENDITURES 


With our background material in order, the 
picture of financial costs involved in maintain- 
ing the caseload of 216 persons during the 
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period of assistance becomes more meaningful, 
Individual assistance grants, of course, are de. 
termined by budgeted needs in accordance with 
state standards. 

During the entire span of time during which 
the 216 clients were aided they received a grand 
total of $825,812.41, or an average of $3,823.- 
20. Only 6 persons, or 3 per cent, received 
more than $10,000. 
third—74, or 34.4 per cent—received over 
$5,000.00. On the other hand, 76, or 35.2 per 
cent, received less than $2,000.00. <A detailed 


However, more than a 


breakdown may be seen in table 3. 


Differentiation by sex shows that the aver. ' 


age woman received more than the average 
man. The 93 men obtained a total of $314- 
194.27, or an average of $3,378.43. 
women were assisted to a total of $511,618.14, 
or an average of $4,159.49. 


The 123 


MeEpIcAL ASSISTANCE 


Under the Massachusetts law, Old Age As- 
sistance recipients are allowed to engage physi- 
cians of choice and all their prescribed medical 
needs including hospitalization, medicines, pros- 
thetic devices, dental, orthopedic, ophthamo- 
logic, visiting nursing, housekeeping, conval- 
escent, and domiciliary care, and related serv- 
ices, are provided. A glance at the ledger en- 
tries suffices to show the significance of the 
medical care program. 

Of the complete outlay of $825,812.41, some 
$64,914.06, or 7.8 per cent of all assistance, 
was spent for medical care. Of the $511; 
618.14 total granted the women, $32,308.00, 
or 6.3 per cent, was for medical needs. The 
proportion in the case of the men was notably 
higher. Of their total $314,194.27 some $32; 
606.06, or 10.4 per cent, was used for medic 
care. 

Of the whole contingent of 123 women, al 
but 10 required some expenditures for medical 
care. If we divide the sum expended for thet 
care by 113 (those requiring medical care) we 
find that the average cost actually was $285.82 
If we use the total of 123 the cost equals bul 
$254.53 for an over-all average. In the cas 
of the men, 90 of the 93 obtained medical aid 
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TasLe 3. AGGREGATE ASSISTANCE PAYMENTS Recelvep By 216 CLIENTS 
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the average for the go being $362.29 and for 
the whole group of 93, $350.60. Remembering 
the average age of over 72 years at the time of 
application and recalling that these expenses 
were distributed over an average period of 614 
The 


figures also tend to indicate that a larger pro- 


years, the findings are astonishingly low. 


portion of men than of women are moved to 
ask for assistance chiefly because of medical 
indigence. The social case records buttress this 
conclusion. It is only the exhaustive costs of 
medical care which drive a high percentage of 
men to apply in their economic extremity for 
public relief. The aged in question it should be 
observed, were “too old too soon” to enjoy 
the benefits of prepaid medical insurance. 

Incidentally, if we deduct the medical costs 
from the gross expenditures, we find that for 
regular subsistence the women received $479,- 
310.14, or an average of $3815.53, and the men 
were granted $281,588.21, or an average of 
$3027.83. 


Nursinc Home Costs 


Further illumination is thrown on the char- 
acter of the component elements in public as- 
sistance when we study the expense for com- 


mercial nursing home care. Thus, of the grand 
total of $825,812.41 spent in assistance, $105,- 
661.86, or 12.8 
subsidizing these quasi-institutional arrange- 
ments. 


per cent, was consumed in 
Of the $511,618.14 given to the group 
of women, $76,270.95, or 14.9 per cent, went 
So also of the total $314,- 


194.27 in disbursements to the men, $29,390.91, 


for this purpose. 


or 9.3 per cent, was for maintenance in nursing 
homes. These expenditures were incurred for 
65 persons, or 30 per cent of the caseload of 
216 individuals. 

Of the total $64,914.06 expended for medical 
care, $8,574.80, or 13.2 per cent, was for resi- 
This $8,574.80 
represented about 8 per cent of the total $105,- 
Of 
the $29,390.91 nursing home expenses for men, 
$4,403.84, or 15 per cent, was for medical re- 
quirements, while of the $76,270.95 expended 
for the women, $4,170.96, or 5.4 per cent, was 
Some 13.5 per cent of all 


dents of domiciliary facilities. 


661.86 spent for nursing home services. 


for medical care. 
medical care for men was during their stay in 
The comparable figure for 
Of the total 
123 women, 40, or 32.5 per cent, received nurs- 


nursing homes. 
the women was 12.7 per cent. 
ing home care at some time, while of the 93 
men 25 or 26.1 per cent received such care. 
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SUMMARY 


Analysis of the mortality caseload of the 
Old Age Assistance Bureau of Somerville, 
Massachusetts, for the fiscal year terminating 
June 30, 1952, consisting of 216 persons, shows 
that the average client’s “assistance longevity” 
was 61% years and the average total of public 
monies received was $3,823.20, or approximate- 
ly $600.00 yearly. In fact a division of the 
total number of months of assistance, namely 
16,176, into the gross aggregate of expendi- 
tures of $825,812.41 
monthly grant over the entire period of assist- 


indicates an average 


ance of $51.05. A more detailed computation 
shows an average of $45.25 for ihe men and 
The 
lower figure for the men is apparently due to 


r 


$55.54 monthly average for the women. 


a greater availability of income from other 
sources. 

While the averages may not seem very im- 
pressive in a nation accustomed to fiscal figures 
of many billions, reference to table 1 demon- 
strates the appreciable cost to a community of 
assistance to the aged over a period of time. 
Moreover, it is well to bear in mind that aver- 
ages can be deceptive. In the present experi- 
ence, for instance, while one individual received 
assistance for only 10 days, another was a pub- 
lic charge for 19 years and 7 months. So too 
while one person received a total of only 
$23.73, another benefited by a total of $14,- 
687.00. 

A study of the financial facts shows that 
while only 7.8 per cent was spent for medical 
care, including hospitalization, 12.8 per cent of 
the total was expended for nursing home care. 
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These figures are of particular interest because 
Massachusetts has one of the most generoys 
Old Age Assistance programs in the country 
and it provides adequate medical care center. 
ing in the privilege of physician of choice, 

A review of the other sources of income an( 
the various types of assets available to the cliep. 
tele demonstrates that we are dealing with 4 
residual group of wage earners and their de- 
pendents whose marginal mode of existence 
placed them on the economic periphery. 

While far-reaching conclusions could scarce- 
ly be justified on the basis of such restricted 
local data, this brief study does provide insight 
into the intimate workings of our national Old 
Age Assistance system. Its ultimate validity 
must remain to be evaluated in the light of 
comparative analyses made in other representa- 
tive sections of the nation. 
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DAVID FANSHEL, BERNARD KU 


TNER, 


A CROSS-SECTIONAL SURVEY AND ACTION PROGRAM 


Pu.D., AND THOMAS LANGNER 


(From Cornell University Medical College, Studies in Gerontology, New York, New York) 


a. the country there has been a 
growing demand for new programs to meet 
the needs presented by the aged segment of 
the population. Social planners have been asked 
to spell out new ways in which health and wel- 
fare organizations might assist the older per- 
gn in sustaining his physical and mental well- 
Num- 
erous gubernatorial conferences in many states 
have been called to map out over-all plans for 
governmental and voluntary agencies to attack 
the problem in its varied dimensions—housing, 
social security, health, and recreation. While 
sme new programs have been implemented, 
there is general recognition that much more 


leing during the later period of his life. 


remains to be accomplished. 
Prior to the development of new 
there is need for research concerning the actual 


programs, 


status of the aged person in terms of his basic 
needs and problem areas. Such research will 
enable those responsible for planning in this 
area to be able to 


needed and will be used by the older person. 


develop services that are 


THe AGED IN AN URBAN AREA 

This report will outline some preliminary 
results of an action research project on the 
problems of the aged which has been under way 
in the Kips Bay-Yorkville Health District in 
New York City since September, 1952. This 
health district (fig. 1) covers about 340 city 
blocks and houses 38,000 persons over the age 
of 60 out of a total population of 256,000, a 
concentration of older people greater than any 
other health district in New York City. A 
further reflection of the older composition of 
che area is the fact that it is the only health 
listrict in the City of New York in which the 
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‘leath rate has consistently exceeded the birth 
vate over the past two years. It is understand- 


uble, therefore, that great interest has been ex- 
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pressed on the part of health and welfare 
officials in formulating new programs to meet 
the needs of this group. 

Kips Bay-Yorkville has been aptly described 
by one sociologist (1): “Kips Bay-Yorkville is 
a congeries of urban contrasts. The world’s 
most luxurious apartments—substandard tene- 


ment housing; expensive hotels—mean board- 


ing houses; exclusive private schools—out- 
dated, crowded public schools; cathedrals— 


humble chapels; ranking income tax payers— 
families on relief for years; ‘the world’s finest 


stores’ —push carts; old American families— 
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newly arrived refugees; all these and others 
go to make up. . . an urban area with a thou- 
sand problems generated by too many people 
trying to live in too little space.” 

For the sociologist interested in the prob- 
lems of old age, these contrasts provide widely 
diverse variables by which aging can be studied. 
What problems do the aged share? What 
problems are related to their class position, 
their ethnic origins, marital status, and employ- 
ment status? Are there unique programmatic 
problems posed by widowhood, retirement, ill- 
ness, and so on? 

The field survey research project undertaken 
in Kips Bay is somewhat unique in gerontologic 
studies since it involves the cooperative en- 
deavors of social scientists and the medical pro- 
fession through the Social Science Research 
Center of Cornell University, the Russell Sage 
Foundation, the Department of Public Health 
and Preventive Medicine of Cornell University 
Medical College, and the New York City De- 
partment of Health, as well as the active collab- 
oration of many governmental and _ private 
agencies. 

The purpose of the study was to provide a 
factual basis upon which to establish a program 
to serve the specialized needs of the aged. A 
field survey of aged persons residing in the 
area was designed to locate sources of prob- 
lems and indications of unmet needs. 


NATURE OF THE SAMPLE 


Interviews were held in the homes of 500 
aged residents, 312 women and 188 men, who 
were selected on the basis of a purposive strati- 
fied random sample—6o per cent were selected 
from the low, 30 per cent from the middle, and 
10 per cent from the high income groups. 
These proportions were chosen on the strength 
of estimates of the segmerts of each group like- 
ly to utilize a service center for the aged. In- 
terviews were carried on by a staff consisting 
mainly of trained social workers and covered 
many significant aspects of the lives of the 
respondents. 

One hundred and seventy-four persons were 
currently married, 80 had never been married, 
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220—a very large number—were widowed, and 
26 were either divorced or separated. Two 
hundred and one respondents were living alone, 
172 with a spouse, 130 with a son or daughter, 
and the remainder lived with other relatives or 
were boarding out. Half of the sample had 
been living in their present domiciles for a 
least 10 years and nearly a fifth for 21 years 
or more. The various age categories (from 
60 to gO) were adequately represented in the 
sample as were the various ethnic and religious 
groups. One hundred and twenty respondents 
were employed, 41 were self-employed, 38 were 
unemployed, and 164 were retired. There were 
133 housewives, some of whom also were em- 
ployed or retired from employment. 
HEALTH STATUS AND ATTITUDES 

An important interest for the medical pro- 
fession in the investigation was the health 
status and health practices and attitudes of 
these 500 older people. For the sociologist 
there was an interest in the relation of health 
problems to class position, employment status, 
and living arrangements. 

A total of 145 of the respondents reported 
themselves as having no diseases or illnesses 
that they were aware of, 224 reported 1 ill- 
ness, and 83 reported 2 or more illnesses. 
(There will be an opportunity to confirm this 
information through interviews with the rela- 
tives and associates of the respondents and 
through contacting their personal physicians.) 
When asked to rate their health, 21 per cent 
reported their health as excellent and 34 4 
good; 26 reported their health as fair, 14 pert 
cent as poor, and 5 per cent as very poor. It- 
terestingly, 12 per cent reported their health 
as improved over the past five years and 60 
per cent as the same. Half of the respondents 
thought their health was better than that of 
other people their age. The over-all good health 
of the group is attested to by the fact that two- 
thirds of the group spent no time in bed during 
the past year because of illness. 


In the group studied, illness seemed to 1 
crease moderately as one goes down the eco 
Possibly a lifetime of heavy 


nomic ladder. 
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AGING: A SURVEY AND ACTION PROGRAM 


physical activity for those in the low income 
group might later have resulted in a somewhat 
heavier incidence of illness. 

Surprisingly no such difference was founda 
in attitudes toward physicians and hospitals or 
in taking such preventive measures as going 
for a physical examination at least once a year. 
For example, our aged respondents were asked 
to agree or disagree with the following ex- 
amples of stereotypes about physicians and hos- 
pitals: “Most doctors don’t care how much 
they hurt you; Doctors tend to treat younger 
people better than older people; The trouble 
with hospitals is that once you get in you never 
know if you'll get out alive.” More than 50 
per cent refused to agree with any of the 6 
negative stereotypes about physicians and hos- 
pitals and a little less than 10 per cent agreed 
with 3 or more. 

It would seem that, regardless of station in 
life, most of our urban-living aged have a pos- 
itive attitude toward good health practice. The 
major class difference is that almost all of the 
high income people were examined by private 
physicians whereas a third of the low income 
group went to clinics for this purpose. The 
public picture of the aged person as a frequent 
user of home remedies also seems to break 
down; only 8 per cent of the sample reported 
frequent use of home-made concoctions. Use 
of home remedies decreases with increased ed- 
ucation of the aged. 

Persons who live alone and were most social- 
ly isolated seemed to be less healthy than those 
who had a more active social life. It is possible 
that aged individuals starved for normal human 
affection and warmth will emphasize their ill- 
nesses in order to obtain some compensatory 
emotional reward. A number of hospitals in 
New York City report that many of their aged 
patients use their clinics mainly as a socializing 
experience ; one such hospital was able to form 
a “cardiac” club for older patients to provide 
them with the social outlet they seemed to be 
seeking. 

Public health officials are concerned with the 
question of the wisdom of setting up special 
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facilities for older people to receive medical 
When interrogated about their 
preferences, twice as many respondents indi- 
cated that, if Kips Bay-Yorkville had a special 
medical center for older people, they would 


treatment. 


go there for treatment as indicated a preference 
for a center for all ages. This throws some 
doubt upon the assumption that older people 
resist the idea of special medical facilities for 
them. 

Some measure of the emotional strains faced 
by the aged living in an urban area can be 
determined by the number of psychosomatic 
complaints they present. Almost I in 5 re- 
ported frequently being nervous and unable to 
sleep and I in 10 reported frequent headaches 
and constipation. A mental health index was 
developed by using 15 items from the interview 
schedule. About 7 out of 10 respondents 
seemed to maintain a sense of emotional well- 
being according to this index, whereas about 
8 per cent displayed strong evidence of upset. 

Those who were employed seemed to be un- 
der the least stress while the retired group had 
slightly more distress and the unemployed 
group even more so. One possible explanation 
of this would be that those for whom the ques- 
tion of employability seems resolved would be 
under less tension than those for whom there 
is yet uncertainty. 

It was also noted that the women in the 
sample rated lower on mental health than the 
men. A large portion of these were widowed, 
and loss of the role of homemaker for a woman 
may have as distressful an effect as the loss 
of gainful employment for a man. 

Physical health seems to be a very important 
factor affecting the mental health of the aged. 
Those who reported good physical health tend- 
ed to show a good state of emotional well-being 
whereas the more illnesses reported the more 
psychosomatic and neurotic responses were 
shown. This tends to substantiate the observa- 
tions of the Community Service Society in 
New York (2) that where physical health was 
a problem it loomed large in the adjustment 


pattern of the aged client. 








ExprESsED NEEDS OF THE AGED 


In order to ascertain what type of program 
could best meet the needs of old people, the 
older residents of Kips Bay were asked, “If 
there were a center which dealt only with the 
needs of older people, what do you think they 
should deal with?” Naming as many things 
as came to mind, the following expressed needs 
or problems in order of most frequent mention 
were: recreation, employment, health, finances, 
housing, help to meet new friends, education, 
legal, and family. Almost 2 out of every 5 
aged persons mentioned recreation as an area 
with which a center should deal. About 1 in 
4 were concerned with employment, health, 
and financial problems. 


It is to be noted that the native-born Ameri- 
cans, English, and Irish-born tended to empha- 
size recreation and meeting friends nearly twice 
as much as the German, Czechoslovakian, and 
Hungarian-born respondents. Some explana- 
tion of this may lie in the fact that minority 
ethnic groups tend to be more highly organized 
and thus have more organizational or social 
groupings which can include their aged mem- 
bers. Minority groups also tend to build co- 
hesive organizations that can later be adapted 
by the aged member to meet his situation as a 
retiree or widow. What may have been a social 
handicap throughout the individual’s life span 
might become an asset in later life. At the 
same time, the foreign-born groups tended to 
emphasize financial problems more than did 
native-born, which is likely a reflection of dif- 
ferent socio-economic status levels as well as 
cultural influences. 


Individuals who tended to be isolated socially 
emphasized financial problems more than those 
who had families and friends around them. 
This may stem from the practical consideration 
that isolated aged people have fewer sources 
of financial support. One out of every 5 re- 
spondents had no friends at all in New York 
and more than half the respondents denied hav- 
ing close friends in New York—friends with 
whom they could occasionally talk over per- 


sonal matters. This suggests that the concept 
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of promoting old age clubs may serve a usefy! 
purpose for many aged isolates: 


OTHER FEATURES 


Some other features of this group portrait 
of the aged in Kips Bay can be briefly outlined, 

A little over 60 per cent of the sample voted 
in the last presidential election. This compares 
fairly well with the rest of the country. Twice 
as many respondents stated that they voted for 
Dwight Eisenhower as for Adlai Stevenson, 
Whether this is a function of class, ethnic mem- 
bership, or is because of factors relating to old 
age remains for analysis. Sixty-six per cent 
believed older people should organize to obtain 
benefits for themselves. 

fn regard to sources of financial support, the 
following figures are of interest; 24 per cent 
were receiving Social Security, 12 per cent pub- 
lic assistance, 7 per cent pensions from private 
industry, 21 per cent support from children or 
other relatives, and 


17 per cent from their 


spouses. Two out of 5 respondents believed 
that their standard of living was worse today; 
I out of 5 considered it to be better. 

At least two-thirds of the sample spent more 
than one hour each day engaged in radio or 
television entertainment, 5 per cent more than 
six hours. 
visiting with friends were the major forms of 
recreation. Some of the reasons given for 
older people not joiiiing nearby recreation 
centers included “the desire not to be a strang- 
er,’ “not liking to go out much,” and “too 
much trouble.” 
respondents indicated a readiness to join a club 


Reading, walking, shopping, and 


However, almost 2 out of 5 


of people their “own age only” in preference 
to a club containing younger people or for 
“people of all ages,” if they were to choose be- 
tween these alternatives. 


Kips BAy-YORKVILLE COUNSELLING CENTER 


3ased on these and other findings to be re- 
ported later, the Kips Bay-Yorkville Cour- 
selling Center was established on September 
I, 1953, under a grant from the New York 
Foundation. The purpose of the Center is to 
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set up a pilot program for the aged, focusing 
on providing personal, family, and group coun- 
selling, information, medical appraisal of limi- 
tations, and referral to appropriate professional 
agencies. The staff is interdisciplinary, rep- 
resenting medicine, psychology, social work 
and public health nursing. Concurrent with 
the operation of the program, an autonomous 
research staff will continuously evaluate the 
functioning and effectiveness of the program 
with the purpose of indicating the points at 
which the service is most effective and where it 
i;in need of modification. 


SUMMARY 


In a field survey of 500 aged people, 312 
women and 188 men, residing in the Kips Bay- 
Yorkville Health District in New York City, 
4 major observation was that a large majority 
of the respondents are in what they consider 
tv be reasonably good health. They show few 
visible signs of emotional disturbance and do 
not regard themselves as a serious problem to 
anyone. Their needs are more related to prac- 


tical circumstances than to factors stemming 
from personal disorganization. They seem quite 
responsive to socio-medical programs of a pre- 
ventive nature and give promise of using such 
services if they were developed. The high in- 
come group would not respond to public pro- 
grams but might to privately sponsored ones. 

At the bottom of the scale is a group of 
people (somewhat less than 10 per cent) who 
seem extremely miserable. They have the 
characteristics of being in poor health, general- 
ly living alone and socially isolated, neurotic in 
their attitudes on a variety of questions, and 
very distrustful of the medical and other pro- 
fessions that might be mobilized to help them. 
They represent a basic challenge to social 
planning. 
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THE RELATION OF HOME CARE TO LIVING ARRANGEMENTS 


MARTA FRA 


ENKEL, M. D. 


(From the Department of Hospitals of the City of New York) 


This paper is concerned with only one specific 
program of home care, the Home Care Service 
of the Department of Hospitals of New York 
City. The Department operates 34 hospitals, 
general and special, 16 of which render service 
in the patient’s home in addition to service in 
the wards and clinics. By charter, these hos- 
pitals serve primarily the indigent and the 
medically indigent of the City of New York. 
People unable to pay for care receive free serv- 
ice, board, medical, nursing, and auxiliary care, 
drugs, laboratory tests, etc. Those who are able 
to pay, either in part or in full, are required to 
do so according to their means. 

The Department’s hospitals have slightly 
over 20,000 beds, about half in general, half in 
special hospitals. This includes approximately 
3,400 beds in 2 hospitals for the chronically ill 
and 1,200 beds in a home for dependent aged. 
During the first six months of 1953 there was 
a daily average of 19,750 patients in the wards 
of the departmental hospitals. In addition, there 
was a daily average of approximately 2,000 
patients on home care. 

The home care program, which was started 
late in 1948 in a few selected hospitals as a pilot 
project, developed rapidly. In 1950, a total of 
16 hospitals—13 general, 2 tuberculosis, and 1 
chronic disease—operated home care services. 
The goal of a home care census of between 
1,900 and 2,000 patients was reached early in 
1952 and has been maintained since then. 

Home care was conceived as a program for 
patients of all age groups who are in need of 
long-term care, the child with a cardiac condi- 
tion, the arthritis, multiple sclerosis, or Hodg- 
kin’s disease patient, as well as the aged patient 
with the various chronic conditions occurring 
with increased frequency in that span of life. 
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Our daily home care census usually includes 
goo to 1,000 patients of 65 years and over, Op 
May 31, 1953, 904, or nearly 45 per cent, of 
the patients were 65 years and over, including 
nearly 15 per cent of persons of 75 years and 
over (table 1). 
services of the two tuberculosis hospitals, the 


Disregarding the home care 


proportion of aged patients amounted to over 

48 per cent. 

TABLE 1. ALL PATIENTS ON HoME CARE SERVICE, By 
AGE Group, MAy 31, 1953. 


Age Group Number Percentage 


Under 25 years 86 4.3 


25-44 years 204 13.0 
45-64 years 769 38.0 
65-74 years 608 30.1 
75 years and over 296 14.6 

Total 2,023 100.0 


Home care offered by the Department of 
Hospitals of New York City constitutes a con- 
tinuation of the care in the wards for selected 
When on home care, 
patients have medical supervision and occasional 
Social workers 


categories of patients. 


service from visiting nurses. 
call on them at intervals and occupational and 
physical therapists come to the home when 
needed. 
hourly basis when required. 
pensed, specimens for laboratory tests are taken 
to the hospital, and items of equipment, such 
as hospital beds or wheelchairs, may be lent by 
the hospital. 

The patients on home care retain their status 


Housekeepers are assigned on an 
Drugs are dis- 


as hospital patients; they are not discharged 
from the hospital but are‘transferred to “ward 
home.” This policy guarantees continuity of 
the medical regime, so important in long-term 
illness ; it furthermore secures full hospital care 
when the patient again requires it. He is then 
retransferred to the intramural ward of the 
hospital, a procedure which, arranged by the 
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home care staff and performed by special am- 
bulance, can be achieved smoothly. The concept 
of retransfer to a familiar hospital ward pre- 
vents the psychologic shock which so often 
hits patients and their families when a new hos- 
pital admission becomes necessary after dis- 
charge from the hospital had been interpreted 
as evidence of improvement. 

Living arrangements at home, which may be 
adequate for the quiescent period of chronic 
illness, often are improper when the patient 
suffers from an acute exacerbation. A program 
which provides that, at times of medical con- 
tingency, a patient is retransferred from this 
home to the hospital ward has an extended 
scope. Often a patient becomes eligible for 
care in his own home who otherwise would 
have to remain in the ward or be accommodated 
in an institution of domiciliary type; patients 
for whom future ward care is anticipated do 
not have to be excluded from home care. 

If a patient is considered a potential candi- 
date for home care, a thorough medico-social 
study is conducted. In the recent past, an aver- 
age of 700 to 800 hospital patients were evalu- 
ated each month. Usually approximately 550 to 
600 were admitted to home care and 150 to 200 
rejected. Between 40 to 50 of the rejections 
were because of inadequate housing or living 
conditions. 
transfer a patient home is made on the com- 


The decision of whether or not to 


bined consideration of physical, psychologic, 
and sociologic factors. 


ELIGIBILITY FOR HOME CARE 


Medical Characteristics —The home care pro- 
gram was organized to take care of those pa- 
tients who no longer require the services and 
facilities of a hospital but who, on the other 
hand, are not, or not yet, able to visit a clinic. 
The program is directed primarily toward 
patients in need of long-term care, mainly pa- 
tients with chronic illness. 
accommodates patients with such so-called acute 
conditions as fracture of the femur. The most 
frequent diseases of the aged patients at present 
are listed in table 2. 

In the census of May 31, 1953, only 48 of 


However, it also 


TABLE 2. AGep PATIENTS ON Home CArE SERVICE, BY 
Dracnostic CaTecory, MAy 31, 1953. 


Percentage 


Diagnostic Category Number 
Arteriosclerosis, hypertensive heart 

disease 354 39.2 
Diabetes mellitus’ 129 14.3 
Fractures’ 84 9.3 
Other cardiovascular conditions 70 7.7 
Neoplasms 53 5.9 
Apoplectic stroke 50 5.5 
Arthritic conditions 4! 4.5 
Respiratory conditions 28 3.1 
Anemias, leukemias 20 2.2 
Tuberculosis 17 1.9 
All other 58 6.4 

Total 904 


100.0 


1 Includes amputations of the leg because of diabetic 
gangrene. 

2In the majority of cases the fracture involved the neck 
of the femur. 


the 904 aged patients had cancer. When not in 
need of hospital or other institutional care, can- 
cer patients are often able to visit a clinic. 
Occasionally a cancer patient is, upon his own 
or his family’s request, transferred home for 
terminal care. 

The degree of disability of the aged patients 
on home care covers a wide range, reaching 
from those who are able to be up and about to 
those who are completely confined to bed. In 
the decision of whether the living arrangements 
permit a transfer to care at home, the degree of 
disability is often of more importance than the 
medical diagnosis. 

Socio-Economic Characteristics —There are 
a few tangible and many intangible elements 
which carry weight in the decision of whether 
or not the milieu of a patient is adequate and 
desirable for home care. 

The patient has to be indigent or “medically 
indigent.”” Ward patients who, or whose fami- 
lies, have been assessed to be able to pay more 
than $2.00 toward the per diem hospital cost are 
not considered as medically indigent and hence 
not eligible for the Department’s home care pro- 
gram. When they no longer need hospital care, 
they are discharged with the advice to secure 
care by a private physician. 

Indigent patients on home care may be un- 
able to cope with the living expenses, especially 
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when increased by the need for special diets, 
extra laundry, etc. Arrangements for financial 
support are then made with the municipal 
Welfare Department or with voluntary social 
agencies. The auxiliaries of the hospital’s So- 
cial Service Department also often come to a 
patient’s aid in financial difficulties. 

The requirements for living and housing ar- 
rangements are that the patient have living 
quarters which are adequate, a bed of his own, 
and the amount of attendance that the person 
requires has to be either available or obtainable. 


‘ 


Categoric standards for an “adequate” home 


cannot be established. When one deals with 
aged, chronically disabled people in New York 
City the question as to adequacy of a home has 
to be decided upon an individual basis. Living 
arrangements and housing conditions differ 
greatly from one neighborhood to the next. In 
some sections of the city large families are 
crowded together in a minimum of space, some 
in old run-down tenement houses, others in new 
low-cost housing developments ; in other neigh- 
borhoods many unattached aged people may be 
found living alone in furnished rooms; in still 
other sections, particularly toward the outskirts 
of the city, small one-family houses or bunga- 
lows are comparatively adequate for a two- 
generation family but inappropriate to accom- 
modate three generations. Background, habits 
and tradition, cultural patterns, likes and dis- 
likes, are so widely different among the various 
groups that any attempt at establishing stand- 
ards would lead to failure. 

Certain minimum standards of hygiene, sani- 
tation, and cleanliness are, of course, indis- 
pensable. However, when the bed or bed linen 
is unsatisfactory, substitutes can be supplied. 
While a separate room may be a necessary re- 
quirement for some patients, it is not so for 
many others. When cherished food habits may 
seem contra-indicated ior the patient, the social 
worker may arrange for dietary instructions. 
When the burden of housework, increased by 
a sick and aged family member, becomes too 
heavy, housekeeping help is supplied. Perhaps 
a neighbor or friend may be interested in ac- 
cepting such a responsibility on an hourly basis 
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and attend to cleaning, cooking, marketing, and 
other necessary functions. 

The patient must be ready and willing to re. 
turn home and the family has to be ready ang 
willing to have him at home. To make home 
care successful, the patient has to be accepted 
by his family. The return of an aged spouse 
usually does not present any problem. On the 
contrary, his or her return may have been urged 
and eagerly expected. The social worker ad 
vises the family, in advance, about the symp- 
toms of disease and handicaps that have to be 
expected when a person who underwent ay 
amputation, suffered a paralytic stroke, lost his 
speech, is unable to feed or bathe himself, or 
incontinent, returns home and becomes again a 
member of the household. 

Not a few of the patients with chronic illness 
have been in the wards for such protracted pe- 
riods of time that their previous living arrange. 
ments were discontinued. In selected, although 
not too many instances, a boarding home ar- 
rangement may be made by the Social Service 
Department as a substitute home for the home- 
less patient. Interestingly enough, former pa 
tients sometimes offer their homes for such 
purposes. 

The situation is more complex when trans- 
fer to home care involves moving into a new 
family setting. Many an aged person may wel 
have managed to live alone before chronic ill- 
ness required hospital care. Life in a furnished 
room may, in spite of its inherent inconver- 
iences, seem preferable to the alternative of 
moving in with a married child and sharing the 
unaccustomed pattern of their family life. But 
when such a move becomes necessary in view 
of disability and need for attendance, then psy 
chologic problems may be anticipated. The) 
are carefully evaluated by the social worker. 
and her judgment is of weight in the final 
decision. 


LENGTH OF STAY AT HoME 


There is no limit to the length of time pa 
tients may remain on home care. The continued 
clinical need for this type of care and the cor- 
tinued availability of adequate home conditions 
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HOME CARE 


are the criteria for continuation of care. The 
situation is reviewed at intervals by the team 
of medical and social workers. If necessary, 
other plans are worked out with the patient. 

The 904 aged chronically ill persons on home 
care on May 31, 1953, may be divided into 2 


groups (table 3). For one group, comprising 


TaBLe 3. AGep PATIENTS ON HOME Carer, By LENGTH 
or Time, WirHout AND WirH INTERRUPTION. 

~ Length of Time With 

Interruption 


Without 
Interruption 





Less than 6 months 363 317 46 
6 to 12 months 192 130 62 
One year and more 349 154 195 
a en 904 601 303 


two-thirds of this patient load, the present epi- 
sode of home care was the first such experi- 
ence; they had been on home care without 
interruption since transfer from the ward. Ap- 
proximately 200 of the 600 patients in this 
first group were on the home care regime less 
than three months prior to the date of the cen- 
sus, but 154, or more than 25 per cent, had been 
on home care without interruption for a year 
or more. 

The other group, accounting for one-third 
of the 904-patient census, had been transferred 
back to the ward for intermediate care one or 
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more times. Two out of 3 patients in this 
group had started on home care more than a 
year prior to the census; some of them two 
and three years previously. In the interim they 
had returned to the ward from 1 to 6 or more 
times. Patients who require 6 or 8, or even 
more, retransfers to the hospital are far from 
the rule, but they are no rarity. The duration 
of the respective episodes is closely watched. 
When the periods on home care become shorter 
and those in the wards become longer, the pa- 
tient’s medical care program is re-evaluated; 
protracted or permanent institutional care may 
become necessary. 
SUMMARY 

The Home Care Service of the Department 
of Hospitals of New York City is a program 
for indigent patients of all age groups who 
need long-term care, although approximately 
half of the patients using this service are 65 
years of age or older. Patients on home care 
retain their status as hospital patients and may 
be transferred back to the hospital ward as 
often as necessary; no limit is placed on the 
duration of home care. 

Sefore transfer from ward to home care a 
thorough medico-social evaluation is conducted. 
The requirements are discussed. 

125 Worth Street, New York 13, New York. 








ACTIVITY PROGRAMING FOR RETIREMENT BY EXECUTIVES 


HAROLD R. 


angen activity planning for retirement by 
the relatively few executives in this country 
would aid countless others and at the same 
time bring a larger measure of happiness to 
most of the executives themselves. Here is a 
situation in which so few could do so much for 
so many. 
with more than 


Extensive interviews 500 





executives 
some from large firms, some from small firms 
—form the basis for these observations and 
those to follow. 

Executives can contribute to their organiza- 
tions by establishing confidence in the so-called 
“retirement” period by 1) preclusion or reduc- 
tion of let-down in job accomplishment the 
last year or so before retirement dates; 2) ex- 
ample setting to those below them of the ad- 
visability of sound retirement preparation ; and 
3) the ability and desire to talk understandingly 
with others who need help on the subject. 

From the point of view of executives them- 
selves there is the important question, “What 
shall I do after leaving my long-time career 
job?” Answering that question wisely and 
specifically is the most important yet neglected 
task that approximately 4 out of 5 executives 
face as they plan ahead for retirement. In 
fact, not having an adequate activity program 
ready when “R day” comes may nullify, in 
whole or in part, the success of retirement for 
which there has been good financial prepara- 
tion. More dissatisfying retirements have re- 
sulted from this cause than from insufficient 
financial means. 

Only a minority, amounting to about one- 
fifth of top-management and middle-manage- 
ment executives approaching retirement, may 
have no need to be concerned with advance 
activity planning. In this group belong the 


some retired, some still at work, 


Submitted for publication September 29, 1953. 
Presented at the Sixth Annual Scientific Meeting of the 
Gerontological Society, Inc., August 25-27, 1953, San 


Francisco. 


HALL, M.B.A. 


small number of men who have always bee 
abnormally lazy, driven by the necessity of 
taking care of their families rather than work. 
ing willingly. Less rare are the men who have 
always disliked their particular jobs for any 
number of reasons and will get a continued 
But the 
individual cannot rely on his own feeling that 


feeling of relief out of retirement. 


he belongs in such a category, it is all too easy 
for him to deceive himself. 

Then there are others in this small minority 
group who, along with their wives, are social- 
minded to such an extent that predominantly 
social activities with chosen friends apparently 
suffice in retirement, at least for awhile. There 
are also the lucky few, who are usually top- 
management members of sizable organizations, 
in such a position that they can count on de- 
for services in other business 


mands their 


and/or nonbusiness pursuits after retirement 

In a different category are the executives 
who have been subject to especially heavy pres- 
sure or burdensome responsibility during the 
last few years before leaving their organiza- 
tions. These men may experience sufficient re- 
lease to offset the need of activity for a while 
but they are likely later to tire of inactivity or 
substitutes for problems and to start trying to 
find some useful work to occupy their time. 

The large majority, or remaining four-fifths, 
of active executives must do something about 
an activity program if they are to be as happy 
as most of them expect to be after they leave 
their companies. I am assuming continuance 
of reasonably good health, which is obviously 
prerequisite. 

Of course, most executives approaching te 
tirement realize that they need something to 
do for their retirement days or at least suspect 
that such is the case. A large proportion, how- 
ever, fail to recognize their need for problems 
to challenge and hold their interest after they 
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have left their companies. Many believe, or 
hope, that relatively inconsequential things will 
adequately satisfy them. More active company 
executives should talk with retired men on this 
point. 

Based on my study, a large majority of older 
executives still in business have not formulated 
a careful and thorough program for the ac- 
tivity part of their retirement, nor had most 
retired executives done so before they left their 
companies. And apparently in but few in- 
stances does any non-family person worry or 
offer help if the job does not get done. There 
was much evidence that the wives made sug- 
gestions. In fact, the impression was gained 
that several well-rounded activity programs had 
come into being primarily from the wives’ in- 
fluence. 

In only 4 instances did discussions with re- 
tired executives bring out the point that their 
companies had an arrangement designed to 
stimulate the executives’ thinking about their 
individual retirement preparation. One of these 
men, formerly the executive vice-president of 
a large organization, said he thought such “help 
to help one’s self” would—and should—grow. 
He pointed out the following : 


“By the very nature of most company retirement 
plans, executives are asked to leave their organizations 
whether or not they want to do so. 
who are under that requirement, management has an 
obligation to offer some form of help with activity 
preparation for retirement, just as it does with the 
financial aspect in the form of pensions.” 


To all employees 


Why do most executives fail to face up to 
a thorough job 
for retirement ? 
task seems unnatural and unpleasant. 


in their activity preparation 
To a large proportion, the 
So they 
delay and delay. After a while the only answer 
seems to be that they must manage somehow 
not to be retired. Many men then develop the 
hope, which they almost rationalize to the point 
of believing: “Surely the company won't do it 
to me.” 

Another reason on the part of many execu- 
tives seems to be the feeling that they are 
sufficiently equipped if they have some general 
ideas of activities in mind. Here are a few 


wt 


comments made along this line. Each repre- 
sents a retirement program in the opinion of 
the man expressing it. 

“It seems to me that retirement should mean doing 
just what a fellow wants to do at a pace he enjoys, 
being governed only by the amount of money he can 
afford to spend.” 

“Relief from pressure will be a lot in itself; choos- 
ing friends with whom my wife and I want to spend 
time is another advantage; and the chance to read all 
I want appeals to me greatly.” 

“Why, there must be more than a thousand books 
that I want to read; let’s say I finish two a week, 
there’s about ten years by itself!” 

“We'll want to do a good deal of traveling—among 
other reasons, so that we can get better acquainted 
with the grandchildren; and my wife and I both like 
to garden and work around the house.” 

“If it can be arranged, I would like to work about 
half the time and use the other half for whatever 
we want to do, including some traveling.” 


There is clear indication that ducking the 
job of programing for retirement not only 
makes getting it done more difficult as time 
goes on but also usually adds to adjustment 
troubles. Discussions with retired executives 
brought out also the information that difficul- 
ties seemed even greater when a man realized 
after retirement that he had placed false re- 
liance on programs that were too general. 

As a reason for not working on an activity 
retirement program other men make a remark 
such as, “At the pace I am going I'll never live 
to retirement age anyway.” Despite the fact 
that there is no way to estimate the age at which 
any individual will die, there is a good deal of 
useful information in the “averages” which 
are, of course, what life expectancy tables really 
indicate. Based on the experience of white 
males in the United States during 1949 the 
executive’s chances of reaching age 65 may be 
well approximated. At 40 years of age he has 
almost a 70 per cent chance to live to 65, at 
50 about 75 per cent, at 55, 80 per cent, and 
at 60 years of age, over 85 per cent chance to 
live to age 65. Moreover, these same data pub- 
lished by the National Office of Vital Statistics 
indicate that of all men reaching 65, more than 
80 per cent will live to 70 and almost 59 per 


cent will live to 75. Some executives seem to 
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rationalize that they are simply on the wrong 
side of these averages—and they are usually 
not being facetious about it. 

There is not space to discuss other aspects 
of activity preparation by executives. Those 
who are interested in expansion of the subject 
may wish to read, “Plan Your Retirement Ac- 
tivities Early” (1). 

Perhaps the best way to summarize the posi- 
tive approach to activity preparation for re- 
tirement by executives is to list what might be 
called “Guides to Success.” The evidence 
gained regarding many successful and unsuc- 
cessful retirements provides the basis for the 
following suggestions. 

1. Guard and nourish your health and get 
your wife to do likewise. In retirement the 
point is emphasized that this world is made 
for well people. Serious illness on the part of 
a man or his wife is bad enough at any time 
but seems even worse if the couple cannot carry 
out an activity program they have studiously 
planned together. 

2. Consult with your wife from the start and 
during activity planning. Unless specific ac- 
tivity plans and the location in which they will 
take place are thoroughly agreed upon in ad- 
vance, the members of the retired team are 
probably in for trouble. 

3. Be sure the costs of retirement living and 
activities are conservatively within your finan- 
cial ability to support them. Large and pre- 
cipitous cutbacks in the standard of living can 
be a basic cause for much unhappiness. Bud- 
get more for the first year, however, than you 
have in mind for succeeding years, even to the 
extent of some inroad on capital or the with- 
drawal of the cash value of an insurance policy. 

4. Plan an active life both mentally and 
physically but paced to suit the desires and 
well-being of each member of the team. Since 
it is difficult to know in advance exactly how 
to carry out this suggestion, include some flexi- 
bility in your activity program. It is usually 
better to plan too much than not enough. More- 
over, some margin is advisable for proposals 
that may not be practical or those that turn 
cut to be not as interesting as anticipated. 


HALL 


5. Unless you decide that a full-time job j 
what you want—and can get in advance of Jeay. 
ing your company—include a number of par. 
time activities in both work and play. Variety 
adds to interest and satisfaction. 





Moreover, 
a mixture of work and straight recreatioy 
seems to add zest to both. 

6. Become a member of some organization 
team which you respect and to which you fee! 
a special loyalty. Many retired executives sai 
they had not previously appreciated fully the 
satisfactions from being a member of their 
company team. They stressed the stimulation 
from working with team members and the value 
of being of real service to the team. Replace- 
ment of these satisfactions is especially needed, 

7. Include some work that brings a degree 
of pressure and resulting tension with it. This 
may seem a strange suggestion in connection 
with retirement time. But the circumstance 
seems to be that executives have become so 
used to business pressure that the need for a 
minimum of tension remains in the system 
after they leave their companies. 

8. Include among prospects for retirement 
activities the non-business pursuits with which 
you have had experience but consider only those 
that you have really enjoyed. The spirit of 
retirement removes the sense of duty that may 
have motivated some non-business pursuits. 

3e sure any elections are genuine interests, not 
just tasks that carried little more than a sense 
of relief when they were completed. 

g. If you do not have in your program work 
which includes gratification from doing fo 
others, determine a new assignment of this na- 
ture. Plan at least one such job wholly without 
monetary return. Many retired executives 
mentioned the value of this suggestion. Their 
explanation usually carried no sentiment with 
it; whatever the reason, they were convinced 
that the idea worked. 

10. Seek in the over-all program at least one 
new activity, preferably involving suspected 
skills. There is no better way to prove 1 
one’s self that old dogs can learn new trick 
than by insisting on a demonstration of the 
point. And confidence in other activities 
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built from this self-proved conclusion. 

1. If you have a well-developed hobby or 
hobbies, by all means include such in your pro- 
gram. Hobbies that stress creativeness seem to 
be particularly valuable. Most retirees reported, 
however, that relying on hobbies alone for re- 
tirement does not bring full satisfaction. One 
retired man said, “For me hobbies are like 
desserts, I have to have some meat and potatoes 
of work for my main fare.” 

12. Try out in advance at least the important 
aspects of your retirement activity program. 
Active executives reported that ways can be 
found to do this. Vacations were used for 
some types of exploration and business trips 
provided opportunities. Many men viewed 
civic and charitable jobs as a way to size-up 
and select assignments for post-company ac- 
tivity. 

13. Consider as natural the doubts and fears 
that may arise in connection with your retire- 
ment program. Go about eliminating them 
through the use of good judgment and the 
power of decision. Remember that important 
moves in your long-time career also brought 
doubts and fears. Retiring from your com- 
pany is another important move, no more than 
that, so you should not let it throw you. 

14. If you want to take a “long trip” or a 
“deserved and desired rest” at the start of your 
retirement period be sure important elements 
in your activity program are tied down before- 
hand. Many men emphasized the desirability 
of making certain that retirement activities as- 
sociated with business should be arranged while 
one is still a full-fledged member of the busi- 
fess community. In addition, it should help to 
realize that you can return home and have some 
work to do. 

15. When it is time to implement your pro- 
gram, do so promptly and enthusiastically for 
delay is a hazard to peace of mind. Adopt a 
positive attitude toward the new venture which 
is designed to round out the lives of your wife 
and yourself together with chosen opportunities 
for accomplishment, satisfaction, and fun. 


The individual activity programs resulting 
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from the foregoing suggestions will nearly al- 
ways include more than one activity perhaps 
even to the extent of oveilapping. It is clear 
from exploration and study that most success- 
ful activity programs are indeed those that call 
for a variety of things to do. 

Plainly, the programs that lie within the re- 
sources and the needs of various executives 
are bound to differ. But ingenuity and re- 
sourcefulness industriously applied can bring 
about a wholly adequate activity program as 
well as pleasure in constructing it. 


SUMMARY 


About one-fifth of executives may not need 
activity programing for retirement. In this 
group are men who have always been abnormal- 
ly lazy, those who have always greatly disliked 
their jobs, or who have been subjected to 
especially heavy pressure a few years before 
retirement, and a relative few who can count 
on demands for their services after they leave 
their companies in business or nonbusiness 
activities. 

At least four-fifths of executives need a care- 
fully prepared program for the retirement 
period of their lives. On the other hand, a 
large majority do not arrange an adequate pro- 
gram of this kind. 

The primary reasons for lack of preparation 
or incomplete programing are: 

1. The task seems unnatural and unpleasant ; 

2. The men are satisfied with a program that 
is too general; 

3. They either believe the chances of living 
long enough to use a long-time program 
are small, or use that view as an excuse. 

The positive approach to activity preparation 
for retirement is covered by 15 “Guides to 
Success” based on evidence obtained from the 
study of actual successful and unsuccessful 
retirements. 
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A PROGRAM TO PREPARE COLLEGE TEACHERS FOR RETIREMENT 
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program to prepare for retirement is a pro- 

gram to prepare for a second career. This 
second career can be exciting, interesting, and 
satisfying if preparation is made to cope real- 
istically with changing conditions; it can be a 
nightmare of fear and frustration if it is not 
made. Preparation is as essential for a retire- 
ment career as for a business career. 

The basic foundation of preparation for re- 
tirement is the establishment of a good plan for 
an income adequate to meet our needs in later 
life. But just as the foundation is not the 
whole house, so an income, even though gen- 
erous in amount, is not alone sufficient. Many 
wealthy individuals make poor adjustment to 
retirement. 
problems in addition to the financial ones. 


We must prepare to meet many 


Tue Test or A Goop RETIREMENT 
INCOME PLAN 


How does one identify a good retirement in- 
come plan or pension system? There is one 
simple test that anyone can apply which goes 
right to the heart of the matter—does the 
plan meet the basic needs of the participants 
In a nutshell these 
basic needs are for an income adequate to care 


for retirement income? 
for the participants and their dependents when, 
because of old age, disability, or death, they 
can no longer earn the necessary income from 
personal efforts. 


How To IMPROVE COLLEGE RETIREMENT 
INCOME PLANS 


income plans have been 
recent years and have 
compare favorably with 


College retirement 
improved greatly in 
many merits. They 


Submitted for publication October 16, 1953. 

Presented at the Sixth Annual Scientific Meeting of the 
Gerontological Society, Inc., August 25-27, 1953, San 
Francisco. 


those in industry. But let us apply the “needs” 
test to see how improvements can be made jy 
some college retirement income plans, 


(a) The plan should be fully funded, Cg. 
lege administrators are often not completely 
aware of the funds needed to support a retired 
person. Fortunately the trend has been away 
from unfunded plans, and there are relatively 
few unfunded college retirement plans today, 


(b) The plan should be fully vested. A 
man’s need for income is precisely the same 
whether he works for thirty years for one en- 
ployer or for ten years for each of three em- 
ployers. If in moving from one employer to 
another he forfeits a part or all of his retire- 
ment benefits, the plan does not meet his basic 


need for retirement income. Furthermore, it 


the college world at least, there is an obvious 
advantage in encouraging the free mobility of 
academic talent from one institution of higher 
learning to another. Most privately endowed 
colleges have fully vested retirement plans us- 
ing the contracts of the Teachers Insurance & 
Annuity Association. Most publicly supported 
institutions, however, have forfeiture plans. 


(c) The retirement income should correlate 
with the cost of living. In the past most te 
tirement plans have provided for pensions pay- 
able in a fixed number of dollars. These plans 
do not meet the “needs” test since they do not 
meet the need for increased purchasing power 
during a period of inflation. The retired ma 
must convert his pension dollars into the neces 
sities and comforts of life. Thus he needs 4 
retirement income which will vary as the pric 
level changes. Recently many colleges have 
attempted to deal with this problem by funding 
pension contributions through the Teachers It 
surance & Annuity Association (TIAA) and 
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the College Retirement Equities Fund (CREF ). 

Under this combination a part of the annuity 
is payable each year in a fixed number of dol- 
lars which have greater purchasing power in 
times of deflation and less purchasing power in 
times of inflation. Another part of the annuity 
is payable in “units” rather than dollars. These 
units are worth more in times of inflation and 
less in times of deflation. Thus the two parts 
complement each other and act as a hedge 
against each other. Detailed economic statistics 
show that in combination they should correlate 
dosely with the cost of living. 

The combination of TIAA and CREF be- 
came available on July 1, 1952. Since then 
neatly 350 colleges and other educational insti- 
tutions have revised their retirement plans to 
take advantage of it. While this method of 
providing a variable annuity is new, and to that 
extent untried, it offers real possibilities of cor- 
recting one of the major weaknesses of past 
retirement plans. 


(d) All colleges should have Federal O.A. 
Sl, coverage. While most privately endowed 
colleges have Federal OASI coverage as a re- 
sult of the 1950 amendment to the Social Se- 
curity law, most publicly supported colleges do 
not. Through a very unwise provision in the 
1950 amendment they are, in effect, barred 
from Federal OASI coverage unless they 
cancel existing pension plans. Naturally most 
of these publicly supported colleges have been 
‘eluctant to cancel existing plans, fearing that 
the state legislature will take this opportunity 
lo reduce the pensions promised under the local 
plan. Since this limitation, contained in Sec- 
tions 218(b)(4) and 218(d) of Title IT of the 
Social Security Act, serves no useful purpose, 
it is to be hoped that the barrier will be re- 
moved soon. 


(e) Better nonmedical life insurance plans 
are needed—es pecially in the publicly supported 
colleges. Few colleges have adequate collective 
or group insurance plans, and the employees in 
most publicly supported colleges suffer by com- 


parison with the privately endowed colleges on 
two counts. The former do not have the bene- 








RETIREMENT PLANNING FOR COLLEGE TEACHERS 219 


fit of the substantial amount of insurance in- 
cluded in Federal OASI coverage, and only a 
handful have any form of collective or group 
life insurance. 

(f) Colleges should provide adequately for 
the teacher who becomes totaliy and permanent- 
ly disabled while teaching. The colleges have 
made little headway in this area. Much needs 
to be done. 


INCOME MAINTENANCE IN ADDITION TO 
PENSIONS 

Sometimes the fact is overlooked that the 
maintenance of an adequate income after re- 
tirement is not limited to pensions and widows’ 
benefits. A recent study of TIAA annuitants 
showed that the average age for retirement is 
approximately 67. Another study showed that 
a large proportion of our annuitants had earned 
substantial incomes in the preceding year. Re- 
tirement from a job is not always retirement 
from work. For many persons a program of 
preparation for retirement includes a program 
to continue personal earnings at some level for 
a long time. 

A number of retired teachers have learned 
to type for the first time. The acquisition of 
this manual skill not only provides them with a 
facility no longer available from a secretary or 
typist at the college but also gives them a lift 
and inspires a certain measure of confidence in 
their efforts to tackle new things. 

At the present time many colleges are help- 
ing teachers obtain work after retirement either 
on a part-time basis at the college or at some 
other institution. This work should be con- 
tinued and extended. Employment of college 
teachers after retirement would be greatly 
aided by the establishment of a centralized 
placement bureau. After retirement many 
teachers continue to teach either full- or part- 
time. Some teachers write books or perform 
other services for which they earn money. 
Sometimes they work on the campus but often 
they work elsewhere. A centralized placement 
bureau would provide one place where all older 
teachers who want to continue their profes- 
sional careers could register and where all 
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colleges that want to tap this reservoir could 
apply. This bureau could constantly strive to 
find positions suited to the specialities and ca- 
pacities of older teachers. 

At the present time if a college wants an 
older teacher with specific qualifications it must 
often write hundreds of letters. Sometimes 
these letters are received by unsympathetic or 
harried college officers or deans rather than 
by teachers themselves. If there were a cen- 
tral agency to put the teachers and the colleges 
in touch with each other, much time and effort 
would be saved. 

It is interesting to note that the John Hay 
Whitney Foundation initiated in January, 1952, 
a program, comprised of two parts, for re- 
tired professors in the humanities and social 
The first, the six annual Whitney 
-ach 


sciences. 
Visiting Professorships, provides that 
awardee who receives a grant from the Founda- 
tion spend an academic year teaching and coun- 
seling at an independent liberal arts college. 
In the registry of retired professors, the sec- 
ond part of the program, the Foundation hopes 
to include all persons who have retired recent- 
ly in the specified fields and will provide sug- 
gestions upon request from colleges and uni- 
versities that are in a position to finance such 
an appointment themselves. 

Experience at TIAA has shown that place- 
ment at the higher ages is sometimes made 
difficult or impossible by the unwillingness of 
a teacher to accept work which he thinks is 
beneath his dignity, whereas it is often relative- 
ly easy for a retired teacher to find work if he 
is willing to adjust to available openings 

Encouragement of thrift also helps the teach- 
er meet the income maintenance problem. Many 
colleges encourage thrift in a number of ways. 
The business officer will sometimes arrange to 
deduct a part of salary: 


(a) to pay for life insurance. Most of 
these life insurance policies contain settlement 
options which may be converted into annuities 
or into cash emergency funds during the re- 
tirement period. 


(b) to apply as a premium on a TIAA col- 
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lective life insurance policy which does not 
terminate upon retirement. The teacher cay 
continued this nonmedical form of insurance 
even after retirement by paying the same prem- 
ium on an annual basis and without a medical 
examination, and thus help meet the income 


needs of his dependents. 


(c) to apply as a premium on an annuity 
contract. 


(d) to purchase U. S. bonds automatically, 


(e) to deposit into a savings bank account 
Teachers authorize monthly deductions of 4 
certain amount, perhaps $25 a month. The 
business office has custody of the bank books 
and, once a month, the books are sent to the 
bank together with one check. An accompany- 
ing list enumerates the deposits to be made to 
the various accounts. After entering the de- 
posits the bank returns the books to the busi- 
ness officer. If the teacher wants to make a 
withdrawal, he may request his book at any 
time. 

ProspLeEMS OTHER THAN INCOME 
MAINTENANCE 
While the 


building, the 
All too often colleges have con- 


foundation is important to the 
building itself should not be 
neglected. 
centrated on the retirement income plan to 
the exclusion of other important parts of a 
complete program for retirement. Many per- 
sons with adequate retirement income make 
Therefore, apart from the 
income maintenance problem, a good program 


poor adjustments. 


of preparation for retirement in the colleges 
should also cover these areas: health mainter- 
ance, education for adjustment, counseling, 
summer institutes, and retired teachers clubs. 

1. Health maintenance. Many colleges with 
good medical facilities on the campus make 
no effort to promote periodic medical checkups 
among the faculty, or otherwise engage in prt 
ventive medical practices. Many large indus 
trial concerns now have excellent medical de 
partments and furnish nursing and dental serv- 


ices as well. 


In many colleges the students are 
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encouraged to take advantage of the medical 
facilities and sometimes the children of teach- 
ers are similarly encouraged. But although the 
faculty is the most important asset of the col- 
lege and the most expensive to replace, the 
faculty members, especially the older ones, are 
seldom included in a health maintenance pro- 
gram. This is an anomalous situation since the 
need for medical attention increases with the 
age of the individual. The total cost to the 
college of providing such preventive medical 
services for the faculty would be small in pro- 
portion to the total salary paid to the college 
teaching staff. If industry after careful studies 
has concluded that industrial medicine or pre- 
ventive medicine pays off in dollars and cents, 
why should not a college also study the feasibil- 
ity of preventive medicine for the benefit of 
its staff—especially since it must maintain med- 
ical facilities for other purposes ? 


2. Education for adjustment. ‘Teachers are 
well aware of the need to continue education 
and learning throughout their lifetime. They 
will therefore see the need of special education 
to meet the new conditions and problems they 
will face after retirement. There are a num- 
ber of simple ways by which this education 


can be furnished: 


(a) Magazines. Today there are some good, 
general magazines especially designed for re- 
tirement, such as Lifetime Living and Journal 
of Living. 

Colleges may want to follow TIAA’s ex- 
ample. TIAA offers to pay for a subscription 
to either magazine for its office staff members 
over 40 years of age. The adoption of this one 
suggestion is a major step forward as it gets 
the staff members thinking about a career after 
retirement while he is in his middle years. 
Since the magazine is sent to the home address, 
it is available to the man and his wife. Thus 
they are both encouraged to think in a construc- 
tive way about the life they may expect to lead 
in later maturity. 

A few colleges have general college maga- 
zines or alumni magazines. These magazines 
could carry occasional articles on the prepara- 


tion for retirement. Articles based on the ac- 
tual experiences of people in retirement are 


often extremely interesting. 


(b) Libraries. Many colleges have fine 
libraries, but often there is no separate index 
to the material on preparing for a career in 
retirement. The many excellent popular books 
on this subject could be made readily available 
by the college library and could be brought to 
the attention of all teachers. Some colleges 
may want to put such books in the faculty club 


library or on a circulating library basis. 


(c) Pamphlets. There are some excellent 
pamphlets and leaflets available for distribu- 
tion. These cover preventive medicine, hobbies, 


avocations, places to live, and allied subjects. 


(d) Courses of instruction. Interest in de- 
signing special courses for older persons is 
growing rapidly. The University of Chicago 
has a home study course administered through 
its home study department, entitled Making 
the Most of Maturity. 


that this is a program for adults who want to 


The University states 


enjoy their later years by making the best pos- 
sible use of their resources—physical, mental, 
financial, and social. The University of Michi- 
gan has developed successful lecture courses 
and more lecture courses of this type are be- 
ing designed. 

Recently TIAA tried an experimental course, 
conducted as a round table discussion, for all 
employees over 55 years of age. Available 
material on the subject was brought to the 
attention of all participants, and they were 
encouraged to begin thinking about their special 
problems. The participants enjoyed the free, 
frank discussion that developed and thought 
these meetings stimulating and interesting. In 
group discussions of the common problems of 
later maturity, the door was often opened to 
specific suggestions or counseling on personal 
problems. 


3. Counseling. Many industrial concerns are 
now experimenting with preretirement counsel- 
ing programs. These programs sometimes pro- 
vide for a schedule of several interviews be- 
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tween the personnel office and the worker, 
starting about five years before the normal 
retirement date. For example, a company may 
provide for four interviews scheduled as fol- 
lows: first interview, five years; second inter- 
view, two years; third interview, one year; 
fourth interview, two weeks before retirement. 

There is no reason why a similar program 
of interviews and counseling should not work 
in the college field. 
college program, much of the emotional sting 


3y having an established 


of approaching retirement would be removed. 
The teacher would not imagine that the admin- 
istrative officers had singled him out for cer- 
tain reasons and that the retirement skids would 
be put under him. 


Colleges 
are almost ideally situated to conduct a special 


4. A two-week summer institute. 


two-week summer institute for older teachers 
and their wives. A small college campus amidst 
pleasant surroundings might offer the best 
tacilities, since attendance at the institute might 
well be a substitute for a vacation. Such an 
institute might consist of lecture courses fol- 
Where medical 
facilities are available, a physical checkup for 
every person attending the institute might be 


lowed by group discussions. 


possible. 

The fee for attending such an institute should 
not be excessive since the college could afford 
to set a low charge for the use of vacant dormi- 
tories and classrooms during the summer vaca- 
tion period. The teacher might find that the 
fee was no greater than his expenses for a two- 
week vacation. 

Much of the time would be spent in seminar 
work and group discussion, which should stim- 
ulate the participants to think and plan ahead 
and help them to grasp the concept that retire- 
ment is a graduation to a new life rather than 
2 casting-out process. 


In some industrial 
These 
clubs usually work with a “twenty-five year 
club” or some other existing club based on a 
long period of service in the firm. Colleges 
will undoubtedly follow their lead. 


5. Retired staff clubs. 
firms special clubs have been set up. 
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Pennsylvania State College has maintaine 
a retired staff club for several years with fine 
results. Among other things this club is de. 
veloping a fund to help any retiree who faces 
an emergency. The club brought to the attep. 
tion of the authorities the desirability of t. 
covering retirees who had been dropped from 
the hospitalization plan. One committee {o. 
lows the course of legislation at the state capito 
as it affects retirees. Another collaborates 
with the president’s office to find positions te. 
tirees can fill in order to augment their pen- 
sions. Recently the retired or near retired 
faculty members at the University of Michigay 
formed the University of Michigan Annuitants 
Club. 
active men and are undertaking to inform 
Clubs of 


this sort will undoubtedly spring up at man 


They have a steering committee of nine 
themselves on gerontologic matters. 
colleges and universities. 


SUMMARY 


Preparation for retirement begins with pro- 
visions for income maintenance. On the whole 
college retirement income plans have been 
greatly improved in recent years and meet the 
needs of the teacher for adequate retirement 
income. Few, however, have any provisions 
for income in the event of total and permanent 
disability, and some have these weaknesses: 
they are unfunded, they are not fully vested 
and thus involve forfeiture of benefits upon 
termination of employment, they do not pro- 
vide for a variable annuity correlating with the 
cost of living, they do not provide Federal 
OASI coverage as the underlying basis of pro- 
tection, and they do not provide nonmedical 
life insurance for the protection of dependents. 

Income maintenance involves more than 4 
retirement income plan. Much can be accom 
plished by the establishment of a ceniralized 
placement bureau and other means of helping 
teachers continue their professional careers 
after retirement and by the encouragement of 
thrift through the use of salary deduction 
techniques. 


Turning from the problem of income mail 
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tenance to an area of preparation which has 
been frequently neglected: (a) colleges would 
profit from the experience of industry by estab- 
lishing better health protection for their staff 
members, e.g., by providing periodic medical 
checkups; (b) college staff members should be 
encouraged to think about problems of later 
maturity by being encouraged to read maga- 


zines, books, and pamphlets on this subject and 
by arranging for and attending special courses 
relating to life in later maturity; (c) sys- 
tematic interviews and group counseling meth- 
ods should become more common; (d) a 2- 
week summer institute would have many ad- 
vantages ; and (e) retired staff clubs should be 
formed at many colleges. 

522 Fifth Avenue, New York 36, New York. 








AGING AND COMMUNITY HEALTH PROGRAMS 


LESTER BRESLOW, M.D. 
(From the Bureau of Chronic Diseases, California State Department of Public Health, Berkeley) 


hes MUNITIES have long recognized the fun- 

damental importance of health maintenance 
programs. The dependence of our cities upon 
preventive health services comprises a_ basic 
chapter in modern history. In order to main- 
tain the large population groups needed for 
factory production in the crowded living ar- 
rangements of industrial communities it was 
necessary first of all to control communicable 
diseases. As long as periodic waves of cholera, 
smallpox, plague, and similar diseases threat- 
ened the urban population, industry could not 
develop with assurance of an available labor 
force. 
ized. 


The modern city could not be stabil- 
Faced with this problem of survival, 
our early industrial civilization developed the 
means and organized programs to combat the 
epidemic diseases. 

In the course of well-known achievements 
in controlling the diseases which endangered 
the very existence of industrial life, communi- 
ties found that haphazard effort did not suffice. 
They developed public health, “the art and 
science of preventing disease, prolonging life 
and promoting physical and mental efficiency 
turough organized community effort” (3). 

At the center of this organized community 
effort in the United States, one finds the health 
department, which serves as the core of wide- 
spread community activity, including the sev- 
eral health professions, voluntary health agen- 
cies, hospitals, and other health resources. Ad- 
vances in the health of our people have resulted 
in no small part from the organized community 
effort represented by the health department and 
its allies. 


Now our communities face a new kind of 
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health problem—the health of an aging popu. 
lation. As we grow in years we do not suffer 
diseases which are essentially different from 
those in younger life, but the effects are often 
more severe. This is true because we lose 
some of our constitutional resilience in later 
years and also because of the generally less 
favorable environment which is the lot of old- 
er people. Aging people are particularly sub- 
ject to cancer and to several progressive dis- 
eases of the vascular system, the nervous sys- 
tem and sense organs, and the internal glandu- 
lar system. These and other conditions lead 
to more frequent and more prolonged periods 
of disability than occur among young people. 
The _ well-known 
nomic status in the later decades of life both 
results from and contributes to the burden of 


deterioration of socio-eco- 


Much more could be said in 
description of the problem. 
summarize by quoting two sentences from the 


chronic illness. 
Perhaps one could 


report of the recent President’s Commission on 
the Health Needs of the Nation, “Our aging 
population reflects health progress and yet, 
paradoxically, manifests some of the greatest 
health needs ... (and) ... In general... 
health services are woefully inadequate in quat- 
tity and quality for the aging, wherever they 
may live” (1). 

What shall we do about the health of our 
aging population? As gerontologists we rec 
ognize that what we do about it must be re 
lated to our total effort in behalf of the aging 
—to our policies regarding their employment, 
retirement, housing, recreation, and many other 
aspects of their life. But what specifically 
shall we do about their health ? 

At present we do not have much organized 
community effort directed toward improving 
the health of the aging. We limit ourselves 
largely to institutionalizing those aging individ- 
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uals who suffer from the most severe forms of 
disease. 

This is not a unique approach to a major 
health problem. In times past our first efforts 
to control the fevers, tuberculosis, and mental 
disease took the form of hiding the evidence. 
In each case we tried to put the affected indi- 
yiduals out of our sight and thus forget them 
more easily. Then we began to realize that 
these health problems arose out of community 
life, that they might affect almost any individ- 
val in the community. Finally we went out 
into the community to attack the problem as 
close to its roots as possible, 

We seem to be following the same pattern 
with respect to the health problems of the 
aging. We discharge whatever community re- 
sponsibility we feel toward them by putting the 
most severely affected individuals away in alms- 
houses or other inadequate public institutions. 
To an alarming extent recently we are sending 
them to mental institutions. Tens of thousands 
of aging people in this country each year are 
shipped off to state mental hospitals for cus- 
todial care. Many of these people do not have 
mental conditions warranting admission to a 
mental institution and little can be done there 
to help them return to their homes. 

Certainly some health needs of older people 
ought to be met by institutional care. Here 
and there around the country a new type of 
institutional care is emerging—a type which 
is really aimed at meeting these needs, a type 
which includes genuine rehabilitation, not mere- 
ly custody, a type which extends itself into 
home care. But thus far our efforts at insti- 
tutional care—with a few brilliant exceptions— 
seem to be haphazard approaches to the total 
problem. We still for the most part hide the 
evidence. 

And even the best organized program of care 
in hospitals and related institutions does not 
comprise an adequate community health pro- 
gram for the aging. Rather we must develop 
ways of attacking the problem more aggres- 
sively. We must go out into the community, 
as we have learned to do in the case of tuber- 
culosis, with organized effort to prevent in- 


dividual breakdown from disease and to help 
maintain health among those who are well. 

Certain trends in this direction are beginning 
to appear. Some community health services 
once directed primarily toward the needs of 
children and younger people are being oriented 
toward the needs of older people. Public health 
nursing service, both that sponsored by Visit- 
ing Nurse Associations and that organized in 
health departments, is increasingly being called 
upon to aid older people. Heart disease and 
cancer appear in public health nursing records 
more frequently, diptheria and whooping cough 
less frequently, than in years gone by. 

One of our outstanding public health activi- 
ties—tuberculosis control—is now being con- 
centrated on older people. As this once ter- 
rifying disease regresses, we find it limited 
more and more to elderly men. Hence, our 
tuberculosis control program emphasizes this 
group rather than the younger people who were 
heretofore the principal focus of control efforts. 

The entire gamut of community health serv- 
ices shows some evidence of beginning realign- 
ment to meet the health needs of an aging 
population. But this realignment is still tenta- 
tive. Scarcely anywhere does one find a full 
commitment to the idea. 

Why is progress in this direction so slow and 
seemingly unorganized? In answer to this 
question one could take refuge in the easy gen- 
erality of lag in social change. However, at 
least two specific notions seem to be holding up 
advancement on this health frontier. Both of 
these deserve some analysis. 

One widely-held notion is that disease proc- 
esses of the aging are inevitable, that nothing 
really can be done about health among the 
aging, except perhaps to furnish custodial care. 
This idea often finds expression in the term 
“degenerative disease.” According to this con- 
cept, arteriosclerosis, cancer, neuro-muscular 
diseases and the other pathologic conditions 
common in later years represent inevitable con- 
comitants of the senescent period. In this con- 
nection it may be recalled that less than a 
hundred years ago prevailing opinion held 
tuberculosis to be a degenerative disease oc- 
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curring in certain families. We use no greater 
logic. today in calling arteriosclerosis, cancer, 
and neuro-muscular diseases degenerative than 
did our forbears in using this term for tuber- 
culosis a couple of generations ago. The term 
bespeaks only ignorance and defeatism. 

In.a period of rapid scientific advances such 
as the present, we should be especially alert to 
every possibility of acquiring and applying new 
knowledge; we cannot tolerate ignorance and 
defeatism about our health problems. 

An example may serve to illustrate this 
point. Men of this country over 45 years old, 
it is well known, die largely of diseases which 
some people call degenerative, e.g., arterio- 
sclerotic heart disease. What is not so well 
known is the fact that men in the United States 
die-of such diseases at a very much higher rate 
than do men of other countries. At age 45 
to 49 years, and at every 5-year age period 
thereafter up to 80 years of age, United States 
men (white) die at a substantially higher rate 
than do men of Sweden, Norway, Netherlands, 
New Zealand, Canada, and other countries (2). 
For every 100 men of the United States who 
die at age over 45 each year, only 60 to 85 
men in these other countries die. (These fig- 
ures take into account the age distribution of 
the population in the various countries.) This 
excessive mortality in the United States arises 
largely from deaths caused by the cardio- 
vascular-renal diseases. Study of trends within 
the United States also reveals a significantly 
increasing mortality from this cause among 
men in this country since 1920. 

Shall we conclude then that American men 
are “degenerating” today more rapidly than 
do the Scandinavians and Dutch, and more 
rapidly than did the last generation of Amer- 
icans? Or shall we examine environmental 
circumstances and our way of life to find an 
explanation for these differences? Our nation- 
a! superiority in health, in which we have justi- 
fiably taken so much pride, now falls off sharp- 
ly at age 45 and beyond. 

Clearly the notion that diseases of the aging 
are degenerative and inevitable must be re- 
jected in the light of substantial national differ- 
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ences in the rates. Such a backward view not 
only interferes with the application of present 
knowledge for health maintenance insadult life. 
such as obesity control, it also impedes inquiry 
into better means of health preservation. 

A second notion which seems to be retarding 
community health programs for the aging js 
the idea that community health services should 
be limited to communicable disease control 
This view finds expression in such language 
as “If a disease isn’t communicable, it’s no busi- 
ness of the health department’s.” Of course, 
community health services of many types—in- 
cluding those for the aging—may (and should) 
be undertaken by agencies other than the 
health department. Voluntary health societies, 
the several health professions, hospitals, and 
other organizations play essential roles. But 
let us not avoid examining the responsibilities 
of the basic community health organization— 
the health department—for an aging popula- 
tion. 

We are all aware of the achievements in 
communicable disease control and health ad- 
vancement made possible by the functioning of 
health departments. Shall we stop there? Or, 
accepting the idea of community responsibility 
for a health program for the aging, shall we 
ask that our health departments turn their 
efforts systematically toward the major health 
problem of the day—the problem of chronic 
disease in an aging population? 

Public health, in its successful attack on the 
communicable diseases, has developed many 
techniques and specialized personnel which 
seem useful in attacking the non-communicable 
diseases of later life. 

Epidemiologic investigation helped us to un- 
ravel the secrets of typhus and pellagra; it has 
showed some promise but is far too little used 
against cancer and heart disease. 

Early detection of disease through active 
case-finding has played an important part in 
cur campaigns against tuberculosis and syphilis. 
The community organization techniques for 
early detection of diabetes are the same. And 
we have a simple, inexpensive screening test 
for diabetes which requires only a drop of 
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AGING AND COMMUNITY HEALTH PROGRAMS 


blood as the specimen. Good treatment early 
in the course of diabetes, and other common 
diseases of the aging which can be detected by 
greening, will prevent much disability and pre- 
mature death. Should we not ask our health 
departments to utilize their experience in case- 
finding for help in the control of these diseases 
among the aging? 

Mention has already been made of the public 
health nurse. She finds ready acceptance in 
\merican homes because families appreciate 
her concrete help in protecting them against 
the communicable diseases and aiding them to 
minimize their ill effects. Shall we ask the 
public health nurse when she visits a family to 
limit her attention to communicable disease 
problems? Or shall we expect her to provide 
a genuine family health service toward the 
problems of the old as well as those of the 
young, the non-communicable as well as the 
communicable diseases ? 

In health education 
emphasize the importance of a good start for 
health in early life. But is it not time for 
health educators to devote greater attention 
than heretofore to the health practices of 
middle and later life? This applies to health 
educators in health departments as well as those 
in the voluntary health agencies concerned with 
special categories of disease. 

Nutritionists in community health work, 
until recently, concerned themselves almost ex- 
dusively with food for young people. Now 
they are beginning to give substantial amounts 
of time to the problems of specific dietary 
deficiencies and obesity among older people. 
Medical social service perhaps more than 
some other health services has long emphasized 
total family needs. The health problems of an 
individual—be they communicable or non- 
communicable—often involve an entire family 
and are then best approached as family health 
problems. Medical social workers in health 
departments have helped us to see the relation- 
ship of the family and the community to health 
problems, a relationship which is just as sig- 
nificant for the aging as for the young. 

One could thus review every health depart- 
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ment function and note how the services might 
be applied to the health problems of the aging. 
A community which recognizes its responsibili- 
ty for the aging will surely look to all its re- 
sources in attacking the outstanding problems. 
Such a community will reject the notion that 
health department servcies should be restricted 
to the young or to those affected by the com- 
municable diseases. Communities will find 
ways to utilize their present health department 
resources and expand them for the prevention 
of disease among the aging and for extending 
and maintaining healthful life. 


Gerontologists, broadly concerned as they 
are with all aspects of aging, will undoubtedly 
play a prominent role in the development of 
community health programs for the aging. In 
this connection, one immediate responsibility 
is to emphasize the distinction between disease 
and aging, especially to help in conquering the 
harmful illogical notion of degenerative disease. 
Another urgent responsibility is to aid the de- 
velopment of community health programs 
through redirecting and augmenting the re- 
sources of health departments. 


SUMMARY 


Gradually our community health services, in- 
cluding those of the public health department, 
are being reoriented to meet the needs of older 
people. Two concepts seem to be holding up 
programs in this direction. One is that dis- 
eases of the aging are “degenerative” and hence 
inevitable. The other is that community health 
services should be limited to communicable dis- 
ease control. Both of these ideas are examined 
and rejected. 
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BOOK REVIEWS 


REHABILITATION OF THE OLDER WORK- 
ER, Edited by Wilma Donahue, James Rae, Jr., and 

Roger B. Berry, University of Michigan Press, Ann 
{rbor, 1953, 200 pages, $3.25. 

In 1951 the University of Michigan held its Fourth 
\nnual Conference on Aging devoted to the topic 
{ rehabilitation of the handicapped worker over 40. 
This volume is largely the result of the conferences, 
workshops, and panel discussions which were held 
during that conference. In addition special chapters 
were contributed by John L. Thurston, Howard A. 
Rusk, James W. Rae, Jr., Lionel Z. Cosin, and Frank 
H. Krusen. Some very eminent authorities contributed 
comment and opinions. They were representatives of 
the Veterans Administration and of the former Fed- 
eral Security Agency, some state vocational rehabili- 
tation officials; plus such personalities as Nila K. 
Kovalt, Henry H. Kessler, Eugene J. Taylor, Daniel 
G. Blain, James F. Garrett, Josephine J. Buchanan, and 
others, including representatives from labor, from 
social work, and various other sources. Conferences 
were held on medical aspects of rehabilitation, on 
psychosocial and economic aspects, on employment 
and placement, and on rehabilitation services and pro- 
grams. There was much discussion on the integration 
of efforts of social agencies, on the problem of com- 
pensation and its effect on rehabilitation, on the prob- 
lem of industry in employing the handicapped, and on 
training and recruitment of rehabilitation personnel. 
One of the features of the book which adds a quality 
of spontaneity and freshness is also a definite dis- 
advantage: that is, the almost verbatim recording of 
extemporaneous talk at the conferences. The result 
of this practice was to introduce the inevitable time 
lag before the volume was printed and to give a 
slightly dated character to some of the illustrations 
cited by the speakers. 

This book, like all similar volumes I have consulted, 
was a disappointment to the reviewer. It not only 
does not solve any problems; it does not even suggest 
how solutions might be found. I am competent. to 
discuss in detail only the sections on medical rehabili- 
tation and in these I found nothing but repetition of 
previous pronouncements on the subject. The book 
is too general to be useful as a source volume. I 
suppose that every rehabilitation worker should own 
a copy although it will look strangely like programs 
and agendas of a dozen similar regional or national 
conferences. I do not think it will interest very many 
physicians in either rehabilitation or geriatric rehabili- 
tation and I am afraid it will not touch many indus- 
trial concerns or their personnel managers. 


As a physician I am inclined to regard the prob- 
lem of rehabilitation of the older worker merely a 
part of the larger problem of employment of the 
physically handicapped. I do not believe that we have 
very many brilliant examples of vocational rehabilita- 
tion to demonstrate which were not achieved mainly 
through the efforts of the handicapped person himself. 
Until we are able to show considerable numbers which 
have gone back to employment or to minimal de- 
pendency through the efforts of social agencies and 
rehabilitation centers we shall not interest either 
physicians, the general public or industry. 

S. MEAD 

Department of Physical Medicine 
Washington University 

School of Medicine 


OLDER PEOPLE, Robert J. Havighurst and Ruth 
Albrecht, Longmans, Green & Co., New York, 1953, 
415 pages, 75 tables, $5.00. 

The authors’ aim “is to broaden the understanding 
of what it means to be old and to throw light on the 
factors that favor fulfillment and personal adjustment 
in the older years.” It is about equally divided be- 
tween a general overview of the conditions of life of 
older people in the United States and a technical study 
of the lives of older people in a small Midwestern 
city. 

Part I is organized around the special problems of 
the aging, drawing its basic facts from the technical 
study in Part II. It discusses the special problems 
of older people: those distinguished from the general 
problems of all adults, and those unique old age as- 
pects of the normal problems of normal people of all 
ages. 

Among the special problems discussed are: physical 
helplessness, poverty, the feeling of rejection, loss of 
spouse, and loss of work. Although many older people 
escape these special problems, no one can escape the 
unique life changes common to all as he ages. These, 
labeled by the author as “the insults of aging,” are: 
loss of physical attractiveness, lessening of physical 
health and vigor, and loss of status. The causes giv- 
ing rise to the special and unique problems are three: 
changes in the body that undermine self-appraisal and 
reduce physical vigor, changes in the human environ- 
ment, such as loss of spouse and friends by death, 
and loss of work by retirement or dismissal; and at- 
titudes of society toward older people. 

Subsequent chapters explore the attitude of society 
toward older people; happiness, health, economic se- 
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curity; work, leisure, family and living arrangements ; 
friends and clubs; religion, citizenship, and education ; 
and a personal, social philosophy of old age. 

The principal sources of information for the book 
came from the case study of the Midwestern city re- 
ported in Part II; studies of older people in Chicago 
made over a peirod of years by the University of 
Chicago staff; census and other Government data; 
questionnaires used in earlier studies and administered 
again. 

Part II, “The Elders of Prairie City,” is based on a 
study of the broad, social characteristics of all the 
older people (those over 65) in Prairie City, and a 
more extended knowledge of a small sample of 100 
persons interviewed by two people living during the 
study in the community. 

The instruments used in the study, described in the 
appendix, were a questionnaire to study public opin- 
ion concerning the roles of older people, a “role-instru- 
ment” used by the interviewers to record the social 
roles of older people, an attitude inventory, and the 
Cavan Adjustment Rating Scale. 

This, in the reviewer’s opinion, is one of the best 
books published in the field in recent years. 

WILLIS H. REALS 
University College 
Washington University 


HOW TO RETIRE TO FLORIDA, by George and 
Jane Dusenbury, Third Revised Edition, Harper and 
Brothers Publishers, New York, 1954, 252 pages, in- 
cluding index, $2.75. 

This constitutes a really good guidebook for those 
contemplating retirement. It presents a very rosy pic- 
ture of life for the older person in Florida, and it is 
the kind of book that might have been prepared or 
publicized by the state or local Chambers of Com- 
merce. 

One might take exception to the author’s statement 
that continuing to live after retirement in the same 
community “means a decline” and that the man who 
lives where he has worked becomes a “has been.” 
Not a few who go into another community after re- 
tirement have been disillusioned, and have been glad 
to return to their old haunts, as did the retired Eng- 
lish teacher who went to Florida and since he did not 
care for gossip, cards, shuffle board, or fishing, be- 
came weary, his blood pressure rose unduly, and he 
yearned for Missouri. On his return, he found the 
old place a pretty satisfactory one after all. 

Much of the book is based on the replies to a 
questionnaire to hundreds of persons retired to Florida. 
Four chapters in Part Two (Choosing Your Section 
of Florida) discuss various places in the state for 
their suitability for retirement, their population, alti- 
tude, weather, living, and other conditions. Four 
chapters discuss health for older people in Florida, 
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fishing, gardening, and interesting places to see. 

Part Three is concerned with obtaining a home. 
moving arrangements, real estate, building, and {jj 
in trailer camps. 

The very practical nature of the book is shown jy 
the later chapters on how and what to move to Florida 
a retirement budget, and successful case histories of 
those who have retired to Florida. 

WILLIS H. REALS 
University College 
Washington Universit 


THE NEEDS OF OLDER PEOPLE, and Pybji: 
Welfare Services to Meet Them, by Elizabeth Wick. 
enden, for the Committee on Aging, American Public 
Welfare Association, Chicago, 1953, 146 pages ani 
Bibliography, paper bound $2.00. 

The public welfare services are in the odd anj 
paradoxical situation of being widely authorized ani 
supported and equally widely misunderstood, or see 
and understood only in terms of a specific failure. |f 
only to correct and increase understanding of the sub- 
ject, this small paper bound book is valuable. And i 
does its task with distinction. It carries no special 
pleading. It is not defensive. It has the “quiet, in- 
perturbable confidence in the profession” that chara- 
terizes the well-rouunded physician’s discussion of 
medicine, or the first-rate lawyer’s view of the lay 
as an institution. In short, it has a tone that should 
be recognizable to the readers of the Journal of 
Gerontology. 

A quotation will illustrate the point of view from 
which the book is written: “The basic worth of eac! 
individual life and personality is the central value o/ 
public welfare. The marshalling of collective strength 
to support the individual, especially in his times of 
special vulnerability, is its particular assignment. This 
is done not to pamper weakness at the expense 0i 
strength but rather to permit each man to fulfill his 
ewn destiny and realize his own stature through: 
pooling of the strength of all.” This is the commu 
ground of all the helping professions. 

Although public welfare is often thought to & 
money payments and nothing else, Miss Wickende 
with her committee, deals with that matter specifica 
ly in only 2 chapters out of 12 and goes on to sho 
that non-financial service is equally important, to 9) 
the least. To name only a few—counsel, informatics 
referral, employment, housing, dietetics, creative acti': 
ity, recreation—the service being, of course, to he) 
the individual solve his problems and continue on hi 
own steam wherever possible. (By the bye, mo 
social wokers will agree with Miss Wickenden tht 
many of the public welfare services do not fit the ol 
slots of “casework” or “group work,” but a god 
many of these social workers will find it hard to # 
cept the idea that public welfare stands “at the vet 
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heart of the social work function. . .” partly because 
the profession has been unable to train enough people 
to staff the public services adequately. But this is 
an argument that has no place in this review.) 

The size and the incidence of need of the older 
population make it inevitable that most physicians 
will deal with many patients who receive or need 
public welfare services. It is no secret that all is 
not smooth between physicians and welfare offices. 
This book could help put more understanding in the 
relationship on both sides. For one thing, it suggests 
to the physician what he should be able to expect from 
the welfare office staff; and if he isn’t getting it, his 
knowledge of the lack will help bring about a correc- 
tion, to the good of all concerned. The general state- 
ment of separate functions of physician and social 
worker (see pp. 79 ff.) and how they often dovetail 
sounds to this reviewer like a useful basic guide, give 
and take a little temperament on both sides of the 
team. (Since both physician and social worker accept 
temperament as a fact of life, this is no problem.) 

The pages have a good many nubbins of concise 
common sense, and they should ring a bell in the life 
experience of most readers who have had no occasion 
to think on the questions before. For example, the 
brief discussion of what is called financial responsi- 


bility for relatives; another on administration of a lien 
law; or the way in which public welfare has come to 
stress the maintenance of independence—that is, many 
ot our older ideas originated in work with children, 
who must for a time be dependent, but in work with 
adults, new methods and policies must be pointed to- 
ward avoiding dependency. 

The study was made possible by a grant from the 
Doris Duke Foundation; and the auspices of the 
American Public Welfare Association came through 
a committee made up of public welfare administrators, 
private agency administrators, research technicians, 
and other citizens who have an interest in the prob- 
lem. They have been well-served by this well-written 
study of how the public services meet the needs of 
older people: “Those human beings, who have used 
their years to the full and stand undefeated at the 
brink of the ultimate mystery, deserve better of so- 
ciety than condescending tolerance. They deserve 
respect, love, and—above all else—a firm place in our 
values.” 

LOUIS TOWLEY 
George Warren Brown 


School of Social Work 
Washington University 
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